
State of Ohio Environmental Protection Agency 

P.O. Box 1049, 1800 WaterMark Dr. 
Columbus, Ohio 43266-0149 

January 4, 1991 

Mr. William Heestand 

1001 East Broadway 
P.O. Box 2060 
Alliance, Ohio 44601-0060 

Dear Mr. Heestand: 

Enclosed is the final report for the 
Evaluation (CME) that was conducted on 
Foundries Sebring disposal facility 
County, Ohio. 

Richard F. Celeste 
Governor 

Re: .a.erican stee1 FOUDdriea 
OHD017497587 
Mahoning County 

Comprehensive Ground Water Monitoring 
October 25, 1990 at the American Steel 
located in Smith Township, Mahoning 

The CME was conducted to determine the American Steel Foundries' compliance 
with the interim status standards for owners and operators of hazardous waste 
treatment, storage, and disposal facilities, specifically rules 3745- 65-90 
through 3745-65-94 of the Ohio Administrative Code (OAC). The above noted 
regulations pertain to ground water monitoring. The CME was conducted by 
Andrew Klakulak and Chris Khourey of the Division of Ground Water, North 
east District Office. Dan Tjoelker of the Division of Ground Water, Central 
Office and Ahmed Mustafa of the Division of Solid and Hazardous Waste 
Management, Northeast District Office, Ohio EPA were also present . 

The CME report consists of several sections including background information 
and data on the facility's hil!ltory and operation, a discussion of the 
hydrogeology, a description of the ground water monitoring activities at the 
facility and various checklists and comments developed from these checklists. 

A review of the CME revealed violations and deficiencies that are occurring 
or have occurred at the facility which are explained in the Compliance Status 
Summary section on pages 14 and 15 of the enclosed report. 

Please s ubmit wri t ten documentation demonstr d~ing what actions Am~rican Steel 
Foundries has taken or intends to take to abate these violations and 
deficiencies within thirty (30) days of receipt of this letter to both me 
and Ahmed Mustafa of the Northeast District Office . A copy of your response 
should also be forwarded to Catherine McCord, U.S . EPA, Region v, Chicago, 
Illinois. 
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If you have any questions, please contact Jeff Mayhugh at (614) 644-2934. 
Questions of a technical nature should be directed to Andrew ~lakulak of the 
Division of Ground Water at (216) 425-9171. 

Sincerely, 

!-- AI ;UA w s tv (II J--v,_ 
Laurie Stevenson, Supervisor 
Inspections and Information Management Unit 
Hazardous Waste Enforcement Section 
Division of Solid and Hazardous Waste Management 

Reviewed by: 

(?a nvl£0 ) {{LC;_ ~V 
Pamela S. ~len, Manager 
Hazardous Waste Enforcement Section 
Division of Solid and Hazardous Waste Management 

cc: Jan Carlson, DGW 
Harry Courtwright/Ahmed Mustafa, NEDO, DSHNM 
Brian Babb, Legal 
Catherine McCord, U. S. EPA, Region V 
Andrew Klakulak, NEDO, DGW 



,tate of Ohio Environmental Protection Agency 

P.O. Box 1049, 1800 WaterMark Dr. 
Columbus, Ohio 43266-0149 
(614) 644-3020 Fax (614) 644-2329 

December 21, 1990 

Mr. Kevin Pierard, Chief 
Ohio-Minnesota Technical Enforcement Section 
Hazardous Waste Enforcement Branch, 5HS-12 
U. S. EPA - Region V 
230 South Dearborn Street 
Chicago, Illinois 60604 

Dear Mr. Pierard : 

Richard F. Celeste 
Governor 

Please find enclosed the final CME for the American Steel Foundries 
disposal facility in Mahoning County, Ohio. This document, 
submitted in partial fulfillment of the 1991 RCRA grant commitment 
for first quarter, is based on a CME site inspection conducted on 
October 25, 1990. The document was prepared by Andrew Klakulak of 
the Division of Ground Water, Northeast District Office with 
assistance from Ahmed Mustafa of the Division of Solid and 
Hazardous Waste Management, Northeast District Office. 

If you have any questions, please contact me at (614) 644-2905. 

Sincerely, 

a.~ 
Janice A. Carlson, Manager 
Technical Services Section 
Division of Ground Water 

DT/gh 
ASF 

pc: Joel Morbito, Project Officer, U.S. EPA-Region V 
Linda Welch, Chief, DSHWM 
Carl A. Wilhelm, Chief, DGW 
Tom Allen, Assistant Chief, DGW 
Tom Crepeau, Manager, DSHWM-CO (w/enclosure) 
Tim Krichbaum, Manager, DGW-CO 
Dave Wertz, Manager, DSHWM-NEDO (w/enclosure) 
Pam Allen, Manager, DSHWM-CO (w/enclosure) 
Lori Stevenson, Supervisor, DSHWM-CO 
Chris Khourey, Supervisor, DGW-NEDO (w/enclosure) 
Andy Klakulak, Hydrogeologist, DGW-NEDO 
Ahmed Mustafa, Environmental Engineer, DSHWM-NEDO 
File 
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I. GENERAL INFORMATION 

The purpose of this report is to document the results of a 
Comprehensive Ground Water Monitoring Evaluation (CME) conducted at 
the American Steel Foundry facilit.y in Smith Township, Mahoning 
County, Ohio. A CME is an extensive review of the ground water 
monitoring program employed at a regulated facility. It is 
designed to evaluate the facility's compliance with the Ohio 
Administrative Code 3745-65-90 through 3745-65-94. This compliance 
evaluation covers the period from June 1988 to the present. 

FIELD EVALUATION 

A field evaluation was performed at the facility on October 
25, 1990 in conjunction with this ground water monitoring 
evaluation. Present during the inspection were: Mr. William 
Heestand, Safety and Environmental Supervisor of American Steel 
Foundries; Mr. Terry Bradway, Facility Engineer of American steel 
Foundries; Mr. Ahmed Mustafa, Division of Solid and Hazardous 
Waste, Northeast District Office of the Ohio Environmental 
Protection Agency (NEDO-OEPA) ; Mr. Christopher Khourey, Division of 
Ground Water, NEDO-OEPA; Mr. Dan Tjoelker, Division of Ground 
Water, Central Office of the OEPA, and this author, Andrew 
Klakulak, Division of Ground Water, NEDO-OEPA. The company's 
hydrogeologic consultant, Bowser-Morner Associates Inc., was not 
available to discuss the details of the ground water monitoring 
program at the facility. 

SOURCES OF INFORMATION 

This report is based upon an extensive review of files and 
documents available at the Northeast District Office of the Ohio 
Environmental Protection Agency. Information contained within 
these files includes inspection reports, records of communication, 
internal memoranda and documentation from the US EPA. The 
following documents were utilized in the preparation of this 
report: 

1) Regulatory/Correspondence files, American Steel 
Foundries, Division of Solid and Hazardous Wastes, 
NEDO-OEPA. 

2) Report: Water Resources of the Mahoning River Basin by 
W.P. cross, M.E. Schroeder, and S.E. Norris, US 
Geologic Survey Circ. 177, 1952, 57 pp. 

3) Report: Geology of Stark County, 
and George M. White, Ohio Dept. 
Bull. 61, 1963 
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4) Report: Geology and Ground Water Resources of Portage 
Countv. by John D. Winslow and George W. White, USGS 
Prof. Paper 511, 1966. 

5) Report: Geology of Water in Ohio by Wilber Stout, Karl 
Ver Steeg , and G.F. Lamb, ODNR Bull. 44, 1943. 

6) Report: Soil Survey Mahoning County, Ohio, 
of Agriculture, 1971. 

US Dept. 

7} Report: Environmental Assessment of the American steel 
Foundries Lake Park Drive Disposal Site, Alliance, 
Ohio, Bowser-Morner Consultants, Feb. 14, 1986. 

8) Report: Comprehensive Monitoring Evaluation of American 
Steel Foundries, Mahoning County, Ohio, Ohio 
Environmental Protection Agency. June 1988. 

9) Report: The Hydrogeology of the Pottsville Formation in 
Northeastern Ohio, by Alan C. Sedam, USGS Hydrologic 
Investigations Atlas HA-494, 1973 

10) Map: Ground Water Resources of Mahoning County, by 
Katie Shafer Crowell, ODNR, 1979. 

11} Map: Underground Water Resources. Mahoning River Basin 
(Upper Portion}, by James W. Cummins, ODNR, 1960 

12) Map: US Geologic survey 7. 5 minute topographic map, 
Alliance Ohio, 1978. 

INSPECTION CHECKLIST 

Attached to 
Interim Status 
Checklists deemed 

this report are several checklists 
Groundwater Monitoring Evaluation 
appropriate for this facility are: 

from the 
(SW-954). 

1. Appendix A: 

2. Appendix A1: 

CME Worksheet (March 1988) 

Facility Inspection Form for Compliance 
with Interim Status Standards Covering 
Groundwater Monitoring. 

2 



II. SITE HISTORY AND OPERATIONS 

FACILITY LOCATION 

The American Steel Foundries (ASF) disposal facility (OHD 

017497587) is located at Lake Park Boulevard and Heacock Road in 

Smith Township, Mahoning County, Ohio near the city of Sebring. It 

can be located on the USGS Alliance, Ohio 7.5 minute topographic 

map at a latitude of 40 55' O"N and longitude 81 2 1 30"W, in the NE 

quarter of Section 33, Smith Township, Mahoning County (Figure 1). 

FACILITY DESCRIPTION 

Formerly a coal strip mine, this property was purchased in 

1966 by American steel Foundries and in 1967, was approved by the 

Board of Health of the Mahoning County General Health District for 

the operation of an industrial waste disposal site. 

Waste streams originally approved for disposal at this 

facility by the Mahoning County General Health District included 

open hearth slag, sand, dirt, silica sand and various types of 

brick and sand washer sludge. Throughout the 1970's inspections 

conducted at the facility by the local health department and the 

Office of Land Pollution Control noted frequent occurrences of open 

dumping and disposal of unapproved material. 

REGULATORY HISTORY 

Pursuant to changes in the solid waste laws of Ohio in March 

1979, the Ohio EPA requested that American Steel Foundries submit 

plans for their disposal of solid wastes as defined by newly 

amended regulations and also to secure a Permit to Install for 

disposal of sludges. In May 1979, the Ohio EPA requested that ASF 

perform leachate tests on the slag and foundry sand to determine 

whether the material was exempt or regulated solid waste. In July 

1979, ASF petitioned the Ohio EPA for a hearing on this matter. 

The request was dismissed by the Attorney General for lack of 

jurisdictional basis to conduct the hearing. 

In August 1980, ASF filed a Notification of Hazardous Waste 

Activity for the disposal site. A Part A application was filed in 

November 1980 for landfill disposal of D006 waste (EP toxic for 

cadmium). In June 1982, ASF requested the USEPA to withdraw the 

Part A application based on their testing of the waste stream. The 

USEPA acknowledged this request in April 1983 based on information 

submitted by ASF. 

In November 1984, the Ohio EPA conducted a hazardous waste 

inspection at the ASF production and disposal facility. The 

purpose of the inspection was to verify ASF's request for the 

3 
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withdrawal of their Part A application. At this time, the Ohio EPA 
requested that ASF split samples with the Ohio EPA on the foundry 

sand, electric arc furnace dust and sand washer sludge. Based on 
the Ohio EPA analytical results, the electric arc furnace dust was 

identified as a hazardous waste since it was EP toxic for cadmium. 
In April 1985, an inspection of the disposal facility was conducted 

to evaluate the compliance with applicable treatment, storage and 
disposal regulations. The ASF disposal facility was found to be in 
violation of several applicable regulatory requirements and did not 
pursue compliance. 

In November 1985, the Ohio EPA prepared a CERCLA Preliminary 

Assessment for this site. In response, ASF conducted an 
environmental assessment/impact study of the disposal site. This 
study included the installation of ground water monitoring wells. 

The report in its final form was completed in February 1986 and 
submitted to the Ohio EPA. 

In August 1986, the USEPA conducted additional sampling of 

different waste streams at the facility. Results again indicated 
that wastes disposed at the Sebring facility were RCRA-regulated 

hazardous wastes based on EP toxicity criteria for cadmium and 
lead. 

In May 1987, the USEPA filed a civil action in the US 
District court which cited numerous RCRA violations at the Sebring 
Township disposal facility. The general allegations include: 

1) The disposal of hazardous waste without a permit and 
without interim status after June 25, 1982; 

2) Failure to submit a Part B application or to certify 
compliance with ground water monitoring and financial 
responsibility requirements by November 11, 1985; 

3) Continued disposal of hazardous waste beyond November 
8, 1985; 

4) Failure to submit· adequate closure and post-closure 
plans after the loss of interim status. 

The Ohio EPA conducted a RCRA inspection of this facility in 

August 1987, April of 1988 and July of 1990. The April, 1988 

inspection was performed in conjunction with the 1988 Comprehensive 

Monitoring Evaluation. ASF claims that as of May 1987, they have 
ceased disposal of electric arc furnace dust at the Sebring 

facility. ASF continues to be in violation of applicable treatment, 

storage, and disposal regulations at this facility. 
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III. REGIONAL AND SITE HYDROGEOLOGY 

REGIONAL GEOLOGY 

~.'he ASF facility is located in Mahoning County within the 
glaciated portion of the Allegheny Plateau physiographic province. 
The county soils report notes that several types of glacial drift 
of Wisconsin age are exposed at the surface (p. 115 Soil Survey of 
Mahoning County) . Glaciers apparently had crossed the county 
before the Wisconsin glaciation because deposits of Illinoian and 
pre-Illinoian drifts are buried beneath the Wisconsin drift in 
Columbiana County to the south. The drifts of Wisconsin age were 
deposited during three substages of the Grand River lobe of the 
late Wisconsin glacial period (Figure 2). According to the Bowser
Morner consultants, the surficial deposits southwest of the City of 
Sebring are mapped as ground moraine with large Kent end-moraine 
deposits lying approximately two miles to the southwest. The end 
moraine deposits apparently consist mainly of Lavery tills. 

Bedrock apparently is overlain by only a thin veneer of 
glacial drift. In the vicinity of the City of Sebring, this drift 
averages less than 25 feet in thickness (Bull. 44. p. 440). 
Bedrock beneath the till consists of sedimentary rocks of the 
Pennsylvanian Age Allegheny and Pottsville Groups. A generalized 
section showing this sequence of rock strata in neighboring Stark 
County is shown as Figure 3. The sequence consists of alternating 
layers of thick and thin layers of sandstone and shale with thin 
lenses of limestone and coal. In Mahoning County, in the vicinity 
of the ASF facility, the bedrock layers dip generally to the 
southwest at an approximate grade of 1% (Bowser-Morner). 
Apparently no known buried valleys are present in the vicinity of 
the City of Sebring (p. 440 Bull. 44.). However, along the general 
course of the Mahoning River there is evidence of an old valley 
floor (p. 574, Bull. 44). Valley fill in the vicinity of Alliance, 
approximately one mile west of the ASF disposal facility, serves as 
a major aquifer in the region. 

REGIONAL HYDROLOGY 

According to the Ground-Water Resources of Mahoning County 
Map, (Crowell, 1979), all of the bedrock sandstone formations in 
Mahoning County yield adequate supplies of water for farm and 
suburban home use. The shale layers and limestone beds may yield 
moderate amounts of water. The unconsolidated deposits range from 
glacial clays on the surface which yield little or no water, to 
coarse, well-sorted gravel deposits, which, when adjacent to a 
surface stream, may yield over 500 gallons per minute. Terrace 
gravels adjacent to the Mahoning River have yielded over 1,000 
gallons per minute in several wells; however, the formation is not 
horizontally consistent for any considerable distance and 
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Figure 2. 
Glacial Deposits of Northeast Ohio 
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FIGURE 3. GENERALIZED COLUMNAR SECTION 
STARK COUNTY 
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extensive drilling is required to locate new supplies (Cummins, 
1960). This same type of gravel deposit, located a distance from 
the river will not yield large quantities of water. 

Major bedrock aquifers in the county consist of the Clarion 
Shale Member of the Allegheny Group (Stout, 1943) and the Homewood, 
Connoquenessing and Sharon Members of the Pennsylvanian Pottsville 

Group (Sedam, 1973; see figure 4) as well as the Mississippian 
Berea Sandstone (Crowell, 1979). 

SITE DESCRIPTION 

Area Description/Surface Drainage 

The American Steel Foundries Lake Park Disposal Site is 

located within an old strip-mine pit. Both the Middle Kittanning 
#6 and Lower Kittanning #5 coal beds were once strip-mined here in 

addition to Lower Kittanning Underclay and some of the softer shale 

beneath it. Previous site inspections at the facility by Ohio EPA 
personnel have noted the presence of deep mines exposed along the 
highwall of the pit. These mines were not observed during the most 
recent site inspection, this was probably due to the increase in 

the volume of fill within the pit since the last CME was completed. 

The area immediately west and south of the site is the 
location of the now abandoned municipal landfill for the City of 
Sebring. The presence of this abandoned municipal disposal site 

represents a potential pollution source for ground water. In 
addition, previous coal mining activities may have already 

adversely affected local ground water quality in the area. 

According to Bowser-Morner consultants, surface drainage from 

the site flows to the southwest, towards Edwinton Avenue and 
Heacock Coal Road across the old Sebring dump site and into a small 

tributary of the Mahoning River. "The confluence of this tributary 

and the Mahoning River lies approximately 3, 000 feet to the 
southwest of the site. Several water bodies exist near the site 

(figure 5). These water bodies were apparently created by the 
earlier stripping operations ·at the site and may be described as 

follows: 

1) "Pond No. 1 11 - A water body formed in an old strip-mine pit. 
It is located immediately north of the ASF disposal site on 

Lake Park Boulevard. 

2) "Pond No. 2 11 - Located within the strip-pit/disposal area on 
the American Steel Foundries property. This water filled 
strip-pit represents the facility disposal area which is 
gradually being filled in by the addition of foundry slag, 
sand, sludge, and dust. The disposal of material within 
ground water at this facility insures that the wastes will 
remain saturated which greatly increases the chance of 
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leachate generation occurring here. 

3) "Pond No.3" - This water body lies immediately east of the ASF 
disposal pit and southwest of the Tecumseh Trailer Park which 
lies on the highwall of the former coal strip mine. 

4) "Pond No.4" - This water body is located immediately south of 
the ASF disposal "Pond No. 2" and southwest of "Pond No. 3". 
This water body lies immediately south of the ASF property 
line along Edwinton Avenue and Heacock Roads. It is located 
within the old City of Sebring landfill. Water 
within "Pond No. 4" was observed during the April 20, 1988 
field inspection by Richard Freitas. His observations were 
that " The waters within this "pond" were a bright reddish
orange color and appeared to be contaminated." 

5) "Pond No. 5" Located east of the ASF disposal site, 
southeast of the Tecumseh Trailer Park. 

6) "Pond No. 6" - This water body lies south of Heacock Road, and 
southeast of "Pond No. 2" and "Pond No. 3". 

The water contained within these ponds appears to be 
hydraulically interconnected with (and fed by) ground water. No 
surface water inlets or outlets to or from the ASF disposal Pond 
#2, are apparent. Although not observed during the most recent 
site inspection, previous inspections by Ohio EPA personnel have 
noted the presence of "springs" along the highwall of the pitjfill 
area. The presence of springsjseeps within the pit area indicates 
the ASF disposal "Pond No. 2" to be hydraulically interconnected 
with and fed by ground water. Thus, it is apparent that refuse 
material is being deposited directly into the ground waters present 
within the strip-pit area. Sampling events in 1985 and 1987, which 
utilized this system, showed elevated levels of cadmium and lead, 
indicating that the facility is having a negative impact on ground 
water. 

These "ponds" all appear to be hydraulically interconnected 
with each other via local ground waters. The "ponds" all lie in 
close proximity to one another and all appear to have the same 
approximate surface water elevation. Static water levels during 
the initial drilling of wells #2, 3, 4, and 5 were estimated by the 
consultant to lie at an elevation of approximately 1,070 feet which 
is the same elevation as the surface waters in the American steel 
Foundries site "Pond No. 2 11 , the Tecumseh Trailer Park "Pond No. 
3", and the Sebring landfill "Pond No. 4". The coincidence of 
static water level elevations within the wells with that of the 
surface ponds indicates that these "ponds" are hydraulically 
interconnected with ground water. 
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SITE GEOLOGY 

The ASF facility is located within a strip-mine pit excavated 
into bedrock. No topographic contours were included on the 
facility site map and the physiography of the disposal facility is 
difficult to visualize except upon site inspection. A highwall 
exists at the site that at one time measured approximately 50 to 60 
feet in height (Bowser-Morner). Apparently the Middle Kittanning 
#6 and Lower Kittanning #5 coal beds were strip mined previous to 
the mining of the lower Kittanning underclay and some of the 
underlying soft shale. Thus, the section ranging from the Middle 
Kittanning coal bed down to an undetermined depth beneath the Lower 
Kittanning underclay has been excavated and probably exposed along 
the mine pit walls (figure 3). 

Very little information was provided by the consultant 
concern1ng the local geology/hydrogeology at the site. Of the five 
borings completed at the facility, only two were drilled to 
bedrock. Boring #5 was drilled through the fill in the mined-out 
pit area and encountered shale bedrock at approximate elevation of 
1,039 feet. Boring #1 at the northeast boundary of the strip pit, 
located upon the highwall approximately 80 feet above the pit floor 
at surface elevation of 1,117.7 feet, encountered weathered rock 
within the first ten feet of drilling and a coal bed at a depth of 
about 27.8 feet (1089.9 foot elevation). The coal bed had an 
apparent thicJ(ness of approximately one foot and was underlain by 
at least ten feet of claystone which was highly weathered and very 
soft. This claystone was considered by the consultant to be the 
Lower Kittanning underclay which was mined out in the strip-pit 
area. Beneath the underclay was an additional seventeen feet of 
shale to the bottom of the boring at 1,062.7 foot elevation. This 
shale may correspond to the Clarion Shale (figure 4) which may be 
a local aquifer in the area. A "NX" core was taken to the bottom 
of the boring at a depth of fifty-five feet. The core sample 
consisted of siltstones interspersed with shale. 

Geologic cross-sections provided by the consultant are shown 
as figure 6. Although, these sections show the approximate 
geometry of the filled pit area they do not explicitly delineate 
the rock strata and potential-aquifers exposed within the strip pit 
and thus provide only limited information. Screen intervals of the 
monitor wells should be included on these sections along with a 
clear indication of the aquifer system being monitored. 

A search of ODNR records discovered a stratigraphic section 
that was measured at the site during a period of previous coal 
mining activity. This section is listed as Table 1. Since the 
time of coal mining at the site, the lower Kittanning underclay and 
underlying soft shale have been removed as well. A driller's log 
from a test hole boring performed at Tecumseh Village adjacent to 
the ASF disposal site on February 5, 1973 is shown as Table 2. 
This log clearly shows the existing strata adjacent to the facility 
to be comprised primarily of alternating thick and thin layers of 
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Field No. ____ _ 

1'"-<:lsured by J.. G-ranchi 

Taole l. Measured Stratigraphic 
Section, ASF Strip Pit 

DEPARTI.lL'lT CF NATURAL RESOURCES 

FileNo. 15058 

DIVISION CF GEOLOGICAL SURVEY _ h' Smith 
1 owns 1?·-------

Date Auz. ll, 1960 Section NC 0:::'7.) 

S1RATIGRAPHIC SECTION 
Quad 11 , i en c e 

x __________________ __ 

Section measured in Active Strip mine just 
south of, and near Bandy Crossing Store N.C. Sec.33, 
Smith twp. , Mahoning Co. 

y __________________ _ 

L),-r,-- t:-.J.. ....... _...,,.;-rt > _. .. n; /...; .. 
Rei ____________ __ 

Thickness 

Ft. In. 

Sandstone and shale, alternating thin beds 2"-6" thin 
even oedaed, fine grained. Veri-colored and 
mottled, green , gray, brovm and olive drab on 
weathered surface, grayish bro':m and light tan on fresh break.: ................................................................ 18 0 

Sandstone, fine grained, massive, mottledlight gray, ol
ivedrab and brown on weathered surface.···· • • • • · • • .1 4 

Shale, sandy, thin bedded, dense, olive drab and gray 
uneven bedding . .,..................................................... 1 10 

Sandstone, fine grained, massive, micaceous, profuse 
scattering of. 'alack speckles and blotches, light olive 
drab on fresh fracture, mottled olive drab and 
brown on weathered surface.,...................... 3 2 

Shale, dull olive drab and gray thin even bedded ••••.••. 1 

Coal, bright, blocky, well cleated, medium banding, 
~ nuxerous paper-thin pyritepartings(sampled for L spores stud!,) .................................... . 

f-.-~~ & m,~ /V_tfa;;;'"';"' .:... ..., ' ·. 
Underclay, light gray, :plastic contains some small wea

thered iron nodules andconcretions ••••.••••••••••• 

Underclay, nodular, buff to reddish brown, heavily 
stained, contains iron nodules and small con-• I • 

cret~gns,.o• · • · • · · · · · · ~· · · · · · · · · · · · • · • · · · · · • .. · · · .. · · · · 
Underclay, light gray, ..Pl.,:.stic ...................................... . 

ltstone, light olive drab and gray ••••••••••.•.••••••• 

Shale, light gray, non-bedded, calcareons ••..•••.••.•.•• 

Claysh~le, dark gray, dense uneven bedding ••......••..•• 
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7-1)/ Table 1. Can't. 
Fieid No. _____ _ File No. --..e'...;";..cO.c:?;-":;._· __ 

STRA TIGRAPH!C SECTION 2 Page No, ____ _ 

Thickness In terral 
from base 

Ft .. In. Ft. In .. 

Clayshale, olive drab, t~in even bedding, dense •••• 2 6 4 0 

Hoof shale, black, de~se, thin evenbedding •.•.••.•• 0 lO 3 ~ 

" 
Coal, flinty, bright, blocky, well cleatedthin to 

L
medium bands.(sampled for spores study) •••.•. 
o ; ,.- -4--/,. /...o'..IJ.:z.:... /::: .. <-d-a...-;·~>:·_,'J, Cb-cz..l )(...e.!._puo...l-:.c.: ... ? 1 /,~SO YJ1.rL.,.) 
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sandstone and shale with varying thickness of coal and underclay. 
The stratigraphic section and test boring near the facility appear 
to agree with the general sequence of rock strata present between 
the Brookville Coal and Middle Kittanning Coal bed within stark 
County (Figure 3). Deeper rock stratajaquifers which may be 
present beneath the site could include the Homewood, 
Connequenessing and Sharon Sandstone members of the Pennsylvanian 
Pottsville formation (figure 4). 

SITE HYDROLOGY 

No hydrogeologic cross-sections were submitted by the 
consultant and the hydrogeology of the site and the aquifer system 
existing at the facility has not been defined. No water 
table/potentiometric surface maps were prepared. Potential 
aquifers at the site include the alternating sandstone, shale, and 
coal strata exposed along the strip pit walls along with any strata 
hydraulically interconnected with them. Springs have been noted 
within the pit area during previous inspections of the facility by 
Ohio EPA personnel. This indicates that the pit/fill area is 
actually within an aquifer. static water levels within the initial 
soil borings all lie at the same approximate elevation as the 
surface waters of the American Steel Foundries, Tecumseh and 
Sebring Landfill ponds, thus indicating an interconnection between 
these "ponds" and the local ground waters. 

The base of the excavation appears to lie within a shale rock 
formation underlying the Lower Kittanning Clay. This rock 
formation may represent the Clarion Shale which has been identified 
as an aquifer in this area (Stout, 1943, p.440). In the strip pit 
area waste material has been directly placed on top of this unit. 
The potential for contaminants to enter this rock formation has not 
been determined. 

SOURCES OF LOCAL WATER SUPPLY 

Local water well logs in the vicinity of the ASF site in Smith 
Township are given in Appendix B. The exact locations of these 
wells with respect to the ASF disposal facility has not been 
clearly indicated in any technical report submitted by the 
facility. From these logs, it is apparent that wells drilled in 
this vicinity draw water form the alternating sandstone, shale, 
limestone and coal strata present in the bedrock. Depths of the 
wells range from 161 to 398 feet. Well yields are generally low 
with large drawdowns. Yields range from 2 to 16 gallons per minute 
with drawdowns ranging from 80 to 252 feet for pumping durations 
ranging from one to 24 hours. Static water levels in these wells 
range from depths of 22 feet to 70 feet below ground surface. This 
data, however, cannot be converted into potentiometric surface 
elevations since no surface elevations were given, well depths are 
variable and measurements were taken in different years. 
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IV. GROUND WATER MONITORING SYSTEM 

DRILLING METHODS 

Between July 9-11, 1985, five (5) borings were installed at 
the site. Locations of these borings are shown in Figure 6. The 
borings were completed with a truck-mounted boring rig utilizing 
hollow-stem augers. Soil samples were taken by means of a 2-inch 
O.D. split-spoon sampler utilizing standard penetration resistance 
methods (140 pound hammer, 30-inch drop). Samples were collected 
at maximum intervals of 5 feet or at major changes in lithology, 
which ever occurred first. Disturbed auger samples were also 
collected. These samples were visually classified, logged, and 
sealed in moisture-proof jars, and brought to the laboratory for 
study (see Appendix C). The position at which an auger sample was 
obtained is indicated on the boring logs as an "A-type" sample. In 
addition, four disturbed samples were taken by hydraulically 
pressing, at a constant rate, 3-inch O.D. thin-walled samplers 
through the soil strata. The thin-walled samples were sealed and 
brought to the laboratory for tests and evaluation. The position 
at which a thin-walled sample was taken is shown on the boring logs 
as a "C-type" sample. 

Forty-six feet of "NX" size rock core was taken at boring 
location #1. According to the consultant, Bowser-Morner, this core 
was taken to confirm the presence of solid rock at the site and to 
allow determination of the physical characteristics of the rock. 
The core was made with "NX" size, diamond coring equipment with a 
specially designed core barrel for maximum recovery. The position 
at which this core was taken is indicated on the boring log as a 
"B-type" sample. 

Decontamination procedures for the drilling equipment and soil 
sampling equipment were not given and it is not known as to whether 
any type of fluids were introduced into the borehole during 
drillingjcoring which may have influenced results of the ground 
water sampling. It is therefore not known whether contaminants may 
have been introduced into the borehole during drilling or to what 
extent cross-contamination between borings may have occurred. 
These details should be addressed in the facility's sampling and 
analysis plan. 

MONITOR WELL PLACEMENT/LOCATIONS 

Figure 6 shows the locations of five borings performed at the 
site between July 9 and 11, 1985 by Bowser-Morner Consultants. 
Borings #1 through #4 were completed as monitor wells. Logs of 
each boring are shown as Appendix C and diagrams of monitor well 
construction as Appendix D. Table 3 lists the depths and screen 
intervals of each of these wells. 
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Table 3. 
Monitor Wells 

American Steel Foundries Site 

Surface Top of Screen Rock 
Well# Elevation Casing Interval Type 

1 1117.70 1120.30 1073.20-1068.2 Shale 

2 1094.86 1095.41 1065.76-1060.76 Spoil 

3 1084.65 1086.85 1064.85-1059.85 Spoil 

4 1076.42 1079.17 1051.42-1046.42 Spoil 

The reasoning behind the location and screening intervals of 
the monitor wells was not clearly stated in the Environmental 
Assessment Report. The aquifer system present at the facility has 
not been clearly defined and it is unclear as to what aquifer 
system these wells are intended to monitor. A preliminary report 
entitled, "Design of Foundry Waste Disposal, Lake Park Road 
Project, Alliance, Ohio" indicates that the locations of upgradient 
versus downgradient well locations was based upon the topography 
and regional surface drainage patterns. These locations, however, 
were not verified by static water level measurements or water 
table/potentiometric surface maps and no mention was made of the 
aquifer system these wells were designed to monitor. Vertical 
screen intervals were simply set to be in the first water level 
below the waste. This rationale for location of the screened 
intervals is vague and does not appear to be an appropriate method 
to define and monitor the uppermost aquifer system beneath the 
facility. 

Monitor well #1 was placed at the northeast corner of the 
site. This well is the only well which is screened within bedrock. 
The screened interval of monitor well #1 was set between 1073.20 
and 1068.20 feet above mean sea level, and within bedrock in a zone 
of siltstones interspersed with shale. This interval lies 
approximately thirty (30) feet above the level of the pit 
floor/bottom and from three (3) to seventeen (17) feet above the 
screened intervals of the stated downgradient wells. According to 
Bowser-Morner consultants, this well is upgradient from the ASF 
facility. However, no water table/piezometric surface maps were 
presented in support of this conclusion and the location of this 
monitor well will need to be reviewed. The vertical screen 
interval of this well was set at an elevation different than that 
of the stated downgradient monitoring wells within a different rock 
strata and may not monitor similar ground water quality conditions. 
In addition, this well may be located too close to the disposal 
area to obtain water samples unaffected by materials deposited at 
the facility. At present it does not appear this well can be 
considered a proper upgradient well. 

11 



Monitor wells #2, # 3, and #4 are screened in spoil located 
either as backfill within the strip pit or as spoil bands along the 
perimeter of the excavation. Bedrock is not encountered in any of 
these three wells. The locations and screened intervals of these 
wells need to be reviewed since the spoil materials do not 
represent aquifers in this region. Although there exists the 
possibility that ground waters within the spoil materials may be 
hydraulically interconnected with local aquifers, this 
interconnection has not been demonstrated. Likewise, these wells 
were stated by the consultant to lie hydraulically downgradient 
from the landfill facility however, no static water level 
measurements support this conclusion. supporting data will need to 
be submitted in order to show whether these wells are indeed placed 
in aquifers downgradient from the facility. At present, it can not 
be determined whether these wells are hydraulically downgradient 
from the facility. 

Due to the locations and depths of the ground water monitoring 
wells at the facility, it is not possible to determine the 
facility 1 s impact on the quality of ground water. The hydrogeology 
and aquifer system present at the site has not been adequately 
defined and the present ground water monitoring system in place at 
the facility does not adequately monitor the uppermost aquifer. 
The reasoning behind the well location and vertical screen 
intervals was not adequately supported. The reasoning behind the 
location of upgradient and downgradient monitor wells was likewise 
poorly supported. Data such as static water levels within the 
monitor wells and water table/potentiometric surface maps will be 
needed in order to properly support the upgradientjdowngradient 
locations of these wells. Geologic cross-sections should be 
modified to show the local aquifer system present at the facility 
and locations of screen intervals with respect to this system. 

MONITOR WELL CONSTRUCTION 

Details of the monitor well construction were given 
diagrammatically in the consultant 1 s report with no narrative 
description. Information concerning the construction of the 
monitor wells was obtained from diagrams of the monitor wells 
included within the consultant's report entitled "Environmental 
Assessment of the American Steel Foundries Lake Park Disposal Site, 
Alliance, Ohio". These diagrams are shown as Appendix C. The 
monitor wells were constructed of 2-inch schedule 40 PVC casing 
with five foot 0.010 slot screens. In addition, a 6-inch by 5 feet 
black iron guard pipe with a locking cap and lock has been 
installed for each well. According, to the Bowser Morner 
Environmental Assessment Report, the screens were packed in sand 
and the annular spacing between the casing and borehole sealed with 
bentonite to the ground surface where a protective cement apron was 
then emplaced. The dimensions of the sand pack was not stated. 

12 



Monitor wells were inspected during a site visit on October 
25, 1990. Locations and construction details of the monitor wells 
appear to correspond with those stated by the consultant. Wells 
are constructed of 2-inch diameter PVC casing with screw-on top 
covers and protective black iron casing with cap and lock. All the 
wells appear to have good structural integrity. A concrete apron 
was observed surrounding wells #1, #2, and #4. Well #3 appeared to 
be of very solid construction indicating the presence of a concrete 
curtain; however, around the base of the iron guard pipe was a 
considerable accumulation of sediment which did not allow for 
direct observation of the concrete apron. 

Methods of sealing the annular space of the well and 
information concerning the geometry of the sand pack has not been 
provided by the consultant. Methods of emplacement of the sand 
pack, the type of sand used in the pack, and procedures employed 
for decontamination of both the monitor well casing and sand pack 
were not stated. It is presently unclear whether contaminants may 
have been introduced into the well by these materials. These 
details should be clearly explained in the facility sampling and 
analysis plan. Because of this lack of information, it is not 
possible to determine whether these monitor wells meet the 
construction requirements outlined in OAC 3745-65-9l(c). 

V. DETECTION MONITORING 

Detection sampling Events 

According to records available at the Northeast District 
Office of the Ohio EPA, monitor wells were sampled on three 
separate occasions in 1985 and once again in 1986 and 1987. In 
1985, monitor wells were sampled on July 22-23, August 15, and 
September 19. No sampling has occurred at the facility since 1987. 
During the August 15th round of sampling, the Ohio EPA took split 
samples from monitor well #1 and took their own samples from 
monitor wells #2, 3, and #4. Wells were again sampled on August 
29, 1986 and September 2, 1987. Water quality results for each 
round of sampling are shown in Appendix E. 

SAMPLING AND ANALYSIS PROCEDURES 

The company has not prepared a formal sampling and analysis 
plan. Without this plan, analytical results for ground water 
sampling at the facility cannot be properly interpreted. 
Procedures for decontamination of equipment, well evacuation, 
sample collection, preservation, and shipment should be clearly 
detailed in the plan. Included with the plan should be a detailed 
description of the analytical procedures employed, along with the 
detection limits, chain of custody controls and laboratory QA/QC 
procedures. 

13 



VI. COMPLIANCE STATUS SUMMARY 

VIOLATIONS 

As a result of this Comprehensive Ground Water Monitoring 
Evaluation for the compliance period between June 1988 and October 

1990, several violations in regard to the Ohio interim status 
ground water monitoring regulations OAC 3745-65-90 through 3745-65-

94 have been identified. Each violation is listed below, and a 
brief corresponding explanation of the nature of the violation is 

given. For additional information, the attached RCRA checklists 
should be consulted. 

Violation 1 OAC 3745-65-90(A) 

American Steel Foundries failed to implement a ground water 
monitoring program capable of determining the facility's impact 

upon the quality of ground water in the uppermost aquifer 
underlying the facility. The aquifer system at the facility has 
not been identified and the depths and locations of the monitor 

wells do not allow monitoring of the uppermost aquifer 

Violation 2 OAC 3745-65-91(A) (1) (a) (b). 

American Steel Foundries failed to install at least one 
monitoring well hydraulically upgradient of the limits of the waste 

management area that is capable of yielding ground water samples 
that are representative of background ground water quality and is 

not affected by the facility. 

Violation 3 OAC 3745-65-91(A) (2). 

The aquifer system must be further defined to verify that the 

three wells classified by the facility as downgradient wells are 

positioned properly with respect to the direction of ground water 

flow at depths and locations which would allow an immediate 
detection of any release of contaminants from the facility. 

Violation 4 OAC 3745-65-92(A). 

American Steel Foundries failed to prepare a sampling and 

analysis plan for the facility. This plan must be kept at the 

facility and include procedures and techniques for sample 
collection, sample preservation and shipment, analytical procedures 

and chain of custody control. 

Violation 5 OAC 3745-65-92(C)(1) 

Background concentrations for those parameters characterizing 

the suitability of ground water as a drinking water supply have not 

14 



been determined. Background concentrations of parameters used in 
establishing ground water quality have not been determined. 
Background concentrations of parameters used as indicators of 
ground water contamination have not been determined. 

Violation 6 OAC 3745-65-92(0) (1) (2) 

American Steel Foundries failed to annually obtain and analyze 
samples for parameters specified in 3745-65-92(B) (2). 

American Steel Foundries failed to obtain and analyze samples 
for the parameters specified in 3745-65-92(B) (3) at least semi
annually. 

Violation 7 OAC 3745-65-93(A). 

American Steel Foundries failed to prepare an outline of a 
ground water quality assessment program for the facility that is 
capable of determining: 

1) Whether hazardous wastes have entered the ground water, 

2) The rate and extent of migration of hazardous wastes or 
hazardous waste constituents in the ground water, 

3) The concentrations of hazardous waste of hazardous waste 
constituents in the ground water. 
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APPENDIX A 

COMPREHENSIVE GROUND-WATER MONITORING 

EVALUATION WORKSHEET 

9950.2 

The following worksheets have been designed to assist the enforcement officer/ 

technical reviewer in evaluating theground-water monitoring system an owner/operator 

uses to collect and analyze samples of ground water. The focus of the worksheets is 

technical adequacy as it relates to obtaining and analyzing representative samples of 

ground water. The basis of the worksheets is the fmal RCRA Ground Water Monitoring 

Technical Enforcement Guidance Document which describes in detail the aspects of 

ground-water monitoring which EPA deems essential to meet the goals of RCRA. 

Appendix A is not a regulatory checklist. Specific technical deficiencies in the 

monitoring system can, however, be related to the regulations as illustrated in Figure 4.3 

taken from the RCRA Ground-Water Monitoring Compliance Order Guide (COG) 

(included at the end of the appendix). The enforcement officer, in developing an 

enforcement order, should relate the technical assessment from the worksheets to the 

regulations using Figure 4.3 from the COG as a guide. 

Comprehensive Ground-Water Monitoring Evaluation 

I. Office Evaluation Technical Evaluation of the Design of the 

Ground· Water Monitoring System 

A. Review of Relevant Documents 

1. Vv'bat documents were obtained prior to conducting the inspection: 

a. RCRA Part A permit application? 

b. RCRA Part B permit application? 

c. Correspondence between the owner/operator and appropriate agencies or 

citizen's groups? 

d. Previously conducted facility inspection reportS? 

e. Facility's contractor reports? 

f. Regional hydrogeologic, geologic, or soil repons? 

g. The facility's Sampling and Analysis Plan? 

h. lirouna-wau:r Assessment .Program Uutlme (or t'lan,u tlle facn i ty-is in 

assessment monitoring)? 

i. Other (specify) 
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B. Evaluation of !he Owner/Operator's Hydrogeologic Assessment 

l. Did the owner/operator use the following direct techniques in the hydrogeologic 

assessment: 

a. Logs of the soil borings/rock corings (documented by a professional geologist, 

soil scientist·or geotechnical engineer)? 

b. Materials tests (e.g., grain size analyses, standard penetration tests, etc.)? 

c. Piezometer installation for water level measurments at different depths?d. Slug 

tests? 

e. Pump tests? 
f. Geochemical analyses of soil samnles? 

g. Other (specify) (e.g;(hydrochemical diagrams pnd wash analysis) 
...... 

2. Did the cwner/operator use the following indirect technique to supplement direct 

techniques data: 

a. Geophysical well logs? 

b. Tracer studies? 
c. Resistivity and/or electromagnetic conductance? 

d. Seismic Survey? 
e. Hydraulic conductivity measurements of cores? 

f. Aerial photography? 

g. Ground penetrating radar? 

h. Other (specify) 

3. Did the owner/operator document and present the raw data from the site 

h""·~geo'~gic as····ment? J.]UJ.V 1V .>l.,...;l~U • 

4. Did the owner/operator document methods (criteria) used to correlate and analyze 

the information? 

5. The owner/operator prepare the following: 

a. Narrative description of geology? 

b. Geologic cross sections? 

c. Geologic and soil maps? 
d. Boring/coring logs? 
e. Structure contour maps of the differing water bearing zones and confining layer? 

f. Narrative description and c:llculation of ground-water flows? 

I 
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g. Water table/potentiometric map? 

h. Hydrologic cross sections? 

6. Did the owner/operator obtain a regional map of the area and delineate the facility? 

If yes, does this map illustrate: 

a. Surficial geology fearures? 

b. Streams, rivers, lakes, or wetlands near the facility? 

c. Discharging or recharging wells near the facility? 

7. Did the owner/operator obtain a regional hydrogeologic map? 

If yes, does this hydrogeol~gic map indicate: 

a. Major areas of recharge/discharge? 

b. Regional ground-water flow direction? 

c. Potentiometric contours which are consistent Wlth observed water level 

elevations? 

8. Did the owner/operator prepare a facility site map? 

If yes, does the stte map show: 

a. Regulated units of the facility (e.g., landfill areas,impoundments)? 

b. Any seeps, springs, streams, ponds, or wetlands? I 

c.Locat ion of monitoring wells, soil borings, or test pits? 

d. How many regulated units does the facility have? 

li more than one regulated. umt then, 

• Does the waste management area encompass all regulated units? 

• Is a waste management area delineated for each regulated unit? 

c. Characterization of Subsurface Geology or Site 

1. Soil boring/test pit program: 

a. Were the soil borings/test pits performed under the. supervision of. a -qual i fie 

professional? 

b. Did the owner/operator provide documentation for selecting the spacing for 

borings? ,, 

c. Were the borings drilled to the depth of the ftrst conftning unit below the 

uppermost zone of saturation or ten feet into bedrock? 

d. Indicate the method(s) of drilling: 
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Auger (hollow or solid stem) v 
Mud rotary --
Reverse rotary --
Cable tool --
Jetting --
Other (specify) 

e. Were. continuous sample corings taken? 

f. How were the samples obtained (checked method[s]) 

• Split spoon J 
• Shelby tube, or similar -::T 
• Rock coring _::,L 
• Ditch sampling 

l\,v,_f r • Other (explain) i:J "•\ f ~ Gl.i"~· ./ 

g. Were the continuous sample coring's logged by a qualified professional in 

geology? 

h. Does the field boring log mclude the following information: 

• Hole name/number? 

• Date started and finished? 
• Driller's name? 

• Hole location (i.e., map and elevation)? 

• Drill rig type and bit/auger size? 

• Gross petrography (e.g., rock type) of each geologic unit? 

• Gross mineralogy of each geologic unit? 

• Gross strucrural interpretation of each geologic unit and strucrural fearures 

(e.g., fracrures, gouge material, solution channels, buried streams or valleys, 

identification of depositional material)? 

• Development of soil zones and vertical extent and description of soil type? 

• Depth of water bearing unit(s) and vertical extent of each? 

• Depth and reason for termination of borehole? 

• Depth and location of any contaminant encountered in borehole? 

• Sample location/number? 

• Percent sample recovery? 

• Narrative descriptions of: 

-Geologic observations? 
-Drilling observations? 

i. Were the following analytical tests performed·on the core s~les: 

• Mineralogy (e.g., microscopic tests and x-ray diffraction)? 

• Petrographic analysis: 

-degree of crystallinity and cementation of matrix? 

-degree of sorting, size fraction (i.e., sieving), teJ~:tural variations? 

I 
-rock type(s)? 

' 

9950.2 

YIN 

~I 

u 
1 
1 
rJ 
~-.if 'I 
--jl 

"'/ 
I\/ 

y 
N 
N 
N 
N 
~ 
('.) 

y 
rJ 

tJ 

rJ 
rJ 

rJ 
OWPE 

A-4 



-soil type? 

approximate bulk geochemistry? 

_--existence of microstructures that may effect or indicate fluid flow? 

• Falling head tests? 

• Static head tests? 

• Settling measurements? 

• Centrifuge tests? 

• Column drawings? 

D. Verification of Subsurface Geological Data 

1. Has the owner/operator used indirect geophysical m::thods to supplement geological 

conditions berween borehole locations? 

2. Do the number of borings and analytical data indicate that the confining layer 

displays a low enough permeability to impede the migration of contaminants to any 

stratigraphically low water-bearing units? 

3. Is the confining layer laterally continuous across the entire site? 

4. Did the owner/operator consider the chemical compatibility of the site-specific 

waste types and the geologic materials of the confining layer? 
' 

5. Did the geologic assessment address or provide means for resolution of any 

information gaps of geologic data? 

6. Do the laboratory data corroborate the field data for petrography? 

. 7. Do the laboratory data corroborate the field data for mineralogy and subsu.-face 

geochemistry? 

E. Presentation of Geologic Data 

1. Did the owner/operator present geologic cross sections of the site? 

2. Do cross sections: 

a. identify the types and characteristics of the geologic materials present? 

b. define the contact zones berween different geologic materials? 

c. note the zones of high permeability or fracture? 

cL give detailed borehole information including: 

., 
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' 

• location of borehole? 
• depth of termination? 
• location of screen (if applicable)? 
• depth of zone(s) of saturation? 
• oacla!ll proccaure"! 

3. Did the owner/operator provide a topographic map which was constructed by a 
licensed surveyor? 

4. Does the topographic map provide: 

a. contours at a ~um interval of two-feet? 
b. locations and illustrations of man-made features (e.g., parking lots, factory 

buildings, drainage ditches, storm drain, pipelines, etc.)? 
c. descriptions of nearby water bodies? 
d. descriptions of off-site wells? 
e. site boundaries? 
f. individual RCRA units? 
g. delineation of the waste management area(s)? 
h. well and boring locations? 

5. Did the owner/operator provide an aerial photograph depicting the site and adjacent 
off-site features? 

6. Does the photograph clearly show surface water bodies, adjacent municipalities, and 
residences and are these clearly labelled? 

F. Identification of Ground-Water Flow-paths 

1. Ground-water flow direction 

a. Was the well casing height measured by a licensed surveyor to the nearest 0.01 
feet? 

b. Were the well water level measurements taken withln a 24 hour period? 
c. Were the well water level measurements taken to the nearest 0.01 feet? 
d. Were the well water levels allowed to stabilize af!er construction and 

development for a minimum of 24 hours prior to measurements? 
e. Was the water level information obtained from (check appropriate one): 

• multiple piezometers placed in single borehole? 
• vertically nested piezometers in closely spaced separate 
• boreholes? 

~ • monitoring wells? 

' 
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f. Did the owner/operator provide construction details for the piezometers? 

g. How were the static water levels measttl'1:d (check method[s)). 

• Electric water sountkr --
• Wetted tape --
• Air line 
• Other (explain) 11 t::IV ~L) '-J ~ 

h. Was the well water level measured in wells with equivalent screened intervals at 

an equivalent depth below the saturated zone? 

i. Has the owner/operator provided a site water table (potentiometric) contour map? 

If yes, 

• Do the potentiometric contours appear logical and accurate based on . 
topography and presented data? (Consult water level data) 

• Are ground-water flow-lines indicated? 

• Are static water levels shown? 

• Can hydraulic gradients be estimated? 

j. Did the owner/operatOr develop hydrologic cross sections of the vertical flow 

component across the site using measurements from all wells? 

k. Do the owner/operawr~s flow nets include: 

• piezometer locations? 

• depth of screening'! 
• width of screening? 

• measurements of water levels from all wells and piezometers? 

2. Seasonal and temporal fluctuations in ground-water 

a. Do fluctuations in static water levels occur? If yes, are the fluctuations caused by 

any of the following: 

-Off-site well pumping 

-Tidal processes or other intermittent natural 

variations (e.g., river stage, etc.) 

-On-site well pumping 

-Off-site, on-site construction or changing land use partems 

-Deep well injection 

-Seasonal variations 

-Other (specify) 

b. Has the owner/operatOr documented sources and patterns that contribute to or 

affect the ground-water patterns below the waste management? 

c. Do water level flucruarions alter the general ground-water gradients and flow 

directions? 

d. Based on water level data, do any head differentials occur that may indicate a 

I 
vertic::l flow component in the saturated zone? 
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e. Did the owner/operator implement means for gauging long term effects on water 
movement that may result from on-site or off-site construction or changes in 
land-use patterns? 

3. Hydraulic conductivity 

a.. How ~ere hydraulic conductivities of the subsurface materials determined? 
• Single-well tests (slug tests)? 
• Multiple-well tests (pump tests) 
• Other (specify) \'K'II>h"-1- \..1oi>-r\ =•. r"' o o. ,..,_,;-\. I r 

b. If single-well tests were conducted, was it done by: 
• Adding or removing a known volume of water? 
• Pressurizing well casing? 

c. If single well tests were conducted in a highly permeable formation, were 
pressure transducers and high-speed recording equipment used to record the 
rapidly changing water levels? 

d. Since single well tests only measure hydraulic conductivity in a limited area, 
were enough tests run to ensure a representative measure of conductivity in each 
hydrogeologic unit? 

e. Is the owner/operator's slug test data (if applicable) consistent with existing 
geologic information (e.g., boring logs)? 

f. Were other hydraulic conductivity properties detennined? \ 

g. If yes, provide any of the following data, if available: 
• Transmissivity --
• Storage coefficient --
• Leakage "' -- t o-"'1. \;>Pr;.,J;. <>:;t ,. J jspo•\ 
• Permeability _L_ (V\ ... 't '-< ; ,_( 

• Porosity --
• Specific capacity --
• Other (specify) 

4. Identification of the uppermost aquifer 

a. Has the extent of the uppermost saturated zone (aquifer) in the facility area been 
defined? If yes, 

• Are soil boring/test pit logs included? . 

• Are geologic cross-sections included? 
b. Is there evidence of confining (competent, unfractured, continuous, and low 

permeability) layers beneath the site? If yes, 
• how was continuity demonstrated? 

I 
c. What is hydraulic conductivity of the confining unit (if present)? C:WSec How 

was it determined? 
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d. Does potential for other hydraulic communication exist (e.g., lateral incontinuity 

between geologic units, facies changes, fracrure zones, cross curting strucrures, 

or chemical corrosion/alteration of geologic units by leachage? If yes or no, what 

is the rationale? 

91-~v-.~ -c; I .. .s+ I I? XAO o 5-<Z..--) ~- ert2f!- lja I~ h::!O.. 

() Q t l.t_ 
= ~-e I h~_,..;I<!Q f)~~l_p_, I~ 

G. Office Evaluation of the Facility's Ground-Water Monitoring System-

Monitoring Well Design and Construction: 

These questions should be answered for each different well design present at the 

facility. 

1. Drilling Methods 

a. What drilling method was used for the well? 

• Hollow-stem auger a;Y"' 
• Solid-stem auger 0 

• Mud rotary 0 

• Air rotary 0 

• Reverse rotary 0 

• Cable tool 0 \ 

• Jetting 0 

• Air drill w/ casing hammer 0 

• Other (specify) ~"k. ('_A\ : .I\-, 

b. Were any cutting fluids (including water) or-additives used during drilling? If 

yes, specify: 

• Type of drilling fluid 

• Source of water used 

• Foam 

• Polymers 

• Other 

c. Was the curting fluid, or additive, identified? 

d. Was the drilling equipment steam-cleaned prior to drilling the well? 

• Other methods 

e. Was compressed air used during drilling? If yes, _, 

• was the air flltered to remove oil? 

f. Did the owner/operator document procedure for establishing the potentiometric 

surface? If yes, 

• how was the location established? 

g. Formation samples 
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• Were formation samples collected initially during drilling? 
• Were any cores taken continuous? 
• If not, at what interval were samples taken? 

• Hf ilio •=PI" oboi<>O<i? 
plitspoon 
he! by tube 

re drill 
~ther (specify) ~!}/\ ?1}./.'K r I ( s 

• Identify if any physical and/tir chemical tests were performed on the 
formation samples (specify) 

--:;:?,._!!:>~<:16; II'.\-" --Q. ~'· 
I ;-

2. Monitoring Well Construction Materials 

a. Identify construction materials (by number) and diameters (ID/OD) 

Material Diameter 
• Primary Casing Sd.Jvl L 4~ fV L. <?-" 
• Secondary or outside casing 

(double· construction) 
• Screen 

b. How are the sections of casing and screen connected? 
• Pipe sections threaded 
• Couplings (friction) with adhesive or solvent 
• Couplings (friction) with retainer screws 
• Other (specify) 

c. Were the materials steam-cleaned prior to installation? 
• If no, how were the materials cleaned? 

3. Well Intake Design and Well Development 

a. Was a well intake screen installed? 
• What is the length of the screen for the well? 

• Is the screen manufactured? 
b. was a !liter pacK mstaUed'! 

• What kind of filter pack was employed? 

• Is the filter pack compatible with formation. materials ~ 
• How was the filter pack installed? 

I 
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• What are the dimensions of the filter pack? 

• Has a turbidity measurement of the well water ever been made? 

• Have the filter pack and screen been designed for the insiru materials? 

c. Well development 

• Was the well developed? 

• What technique was used for well development? 

-Surge block 

-Bailer 

';_. 
zirsurging 

Water pumping 

-Other (specify) 

4. Annular Space Seals 

a. What is the annular space in the saturated zone directly above the fi! ter pack 

fl~ with: \f_"-;W '"' 

odium bentonite (specify type and gritYv"' 

--Cement (specify neat or concrete) 

-Other (specify) 

b. Was the seal installed by: 

-Dropping material down the hole and tamping ' 

-Dropping material down the inside of hollow-stem auger 

-Trernie pipe method 

-Other (specify) 

c. Was a different seal used in the unsaturated zone? If yes, 

• Was thts seal made Wlth'l 

-Sodium bentonite (specify type and grit) 

--Cement (specify neat or concrete)- Other (specify) 

• Was this seal installed by? 

-Dropping material down the hole and tamping 

-Dropping material down the inside of hollow stem auger 

-Other (specify) 

d. Is the upper portion of the borehole sealed with a concrete cap to prevent 

inflltration from the surface? 

e. Is the well fined with an above-ground protective . device IIIML131§!'1!!a~ g;aarciB? 

f. Has the protective cover been installed with locks to prevent tampering? 
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H. Evaluation of !he Facility's Detedion Monitoring Program 

1. Placement of Downgradient Detection Monitoring Wells 

a. Are the ground-water monitoring wells or clusters located immediately adjacent 
to the waste management area? 

b. How far apart are the detection monitoring wells? 3CO / 
c. Does the owner/operator provide a rationale for the location of ea. moni torir 

well or cluster? 
d. Does the owner/operator identified the well screenlengths of each monitoring 

well or clusters? 
e. Does the owner/operator provide an explanation for the well screen lengths of 

each monitoring well or cluster? 
f. Do the actual locations of monitoring wells or clusters correspond to those 

identified by the owner/operator? 

2. Placement of Up gradient Monitoring Wells 

a. Has the owner/operator documented the location at: each upgradient moni tori 
we 11 or cluster? 

b. Does the owner/operator provide an explanation for the locaticn(:s) of the 
up gradient monitoring wells? I 

c. What length screen has the owner/operator employed in the background 
monitoring well(s)? 

d. Does the owner/operator provide an explanation for the screen length(s) 
chosen? 

e. Does the actual location of each background monitoring well or cluster 
correspond to that identified by the owner/operator? 

L Office Evaluation of the Facility's Assessment Monitoring Program 

I. Does the assessment plan specify: =---ri: rO-(: L'\--'1 doe.-S v\ rJ t 
\--_o..v e.. 0-"' c;...s se > s ~"".<C'"J 

a. The number, location, and depth of wells? 1\·..._.._ 
b. The rationale for their placement and identify the basis that will be used to select 

subsequent sampling locations and depths in later assessment phases? 
~· 

2. Does the list of monitoring parameters include all hazardous waste constituents 
from the facility? . 
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. 

a. Does the water quality parameter list include other important indicators not 

classified as hazardous waste constituents? 

b. Does-the owner/operator provide documentation for he listed wastes which are 

not included? 

3. Does the owner/operator's assessment plan specify the procedures to be used to 

deterrrtine the rate of constituent migration in the ground-water? 

4. Has the owner/operator specified a schedule of implementation in the assessment 

plan? 

5. Have the assessment monitoring objectives been clearly defined in the assessment 

plan? 

a. Does the plan include analysis and/or re-evaluation to deterrrtine if significant 

contamination has occurred in any of the detection moni taring wells? 

b. Does the plan provide for a comprehensive program of investigation to fully 

characterize the rate and extent of contaminant migration from the facility? 

c. Does the plan call for determining the concentrations of hazardous wastes and 

hazardous waste constiruents. in the grmmd water? 

d. Does the plan employ a quanerly monitoring program? 

6. Does the assessment plan identify the investigatory methods that will be used in the 

assessment phase? 

a. Is the role of each method in the evaluation fully described? 

b. Does the plan provide sufficient descriptions of the direct methods to be used? 

c. Does the plan provide sufficient descriptions of the indirect methods to be used? 

d. Will the method contribute to the further characterization of the contaminant 

movement? 

7. Are the investigatory techniques utilized in the assessment program based on direct 

methods? 

a. Does the assessment approach incorporate indirect methods to further suppon 

direct methods? 

b. Will the planned methods called for in the assessment approach ultimately meet 

performance standards for assessment monitoring? 

c. Are the procedures well defmed? 

d. Does the approach provide for monitoring wells similar in design and 

construction as the detection.moni taring wells? 

. ' 
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e. Does the approach employ taking samples dwing drilling or collecting core 
samples for funher analysis? 

8. Are the ifldi.rect methods to be used based on reliable and accepted geophysical 
techniques? 

a. Are they capable of detecting subsurface changes resulting fran contaminant 
migration at the site 1 

b. Is the measurement at an appropriate level of sensitivity to detect ground-water 
quality changes at the site? 

c. Is the method appropriate considering the nature of the subsurface materials? 
d. Does the approach consider the limitations of these methods? 
e. Will the extent of contamination and constituent concentration be based on direct 

methods and sound engineering judgment? (Using indirect methods to. 
substantiate the findings.) 

9. Does the assessment approach incorporate any mathe-matical modeling to predict 
contaminant movement? 

a. Will site specific measurements be utilized to. accurately portray the subsurf 
b. Will the derived data be reliable? 
c. Have the assumptions been identified? 
d. Have the physical and chemical properties of the site-specific wastes and 

hazardous waste constituentsbeen identified? 

J. Conclusions 

1. Subsurface geology 

a. Has sufficient data been collected to adequately define petrography and 
petrographic variation? 

b. Has the subsurface geochemistry been adequately defined? 
c. Was the boring/coring program adequate to define subsurface geologic varia 
d. Was the owner/operator's narrative description complete and accurate in its 

interpretation of the data? 
e. Does the geologic assessment address or provide means to resolve any 

information gaps? 

2. Ground-water flowpaths 

:1. Did t.'1e owner/operator adequately eStablish. the hori-zontal and vertical 
comoonents of ground-water flow? 
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b. Were appropriate methods used to establish ground-water flowpaths? 

c. Did the owner/operator provide accurate documentation? 

d. Are the potentiometric surface measurements valid'! 

e. Did the owner/operator adequately consider the seasonal and temporal effects on 

the ground-water? 

f. Were sufficient hydraulic conductivity tests performed to document lateral and 

vertical variation_ in hydraulic conductivity in 
subsurface below the site? 

the entire hydrogeologic 

3. Uppermost Aquifer 

a. Did the owner/operator. adequately define the upper-most aquifer? 

4. Monitoring Well Construction and Design 
' -

a. Do the design and construction of the owner/operator's ground-water monitoring 

wells permit depth discrete ground-water samples to be taken? 

b. Are the samples representative of ground-water quality? 

c. Are the ground-water monitoring wells structurally stable? 

d. Does the ground-water monitoring well's design and construction permit an 

accurate assessment of aquifer characteristics? 

5. Detection Monitoring 

a. Down gradient Wells 

• Do the location, and screen lengths of the ground-water monitoring wells or 

clusters in the detection monitoring system allow the immediate detection of a 

release of hazardous waste or constituents from the hazardous waste 

management area to the uppermost aquifer? 

b. Up gradient Wells 

• Do the location and screen lengths of the up gradient (background) ground-

water monitoring wells ensure the capability of collecting ground-water 

samples representative of up gradient (background) ground-water quality 

including any ambient heterogenous chemical characteristics? 
' 

6. Assessment Monitoring 

a. Has the owner/operator adequately characterized site hydrogeology to determine 

contaminant migration? 

b. Is the detection monitoring system adequately designed and constructed to 

immediatelv detect snv contaminant release? 
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YIN 
c. Are the procedures used to make a fmt' detenninat ion of contamination adequate? AI 
d. Is the assessment plan adequate to detect, characterize, and track contaminant 

migntion? 
e. Will the assessment monitoring wells, given site hydrogeologic conditions, 

define the extent and concentration of contamination in the horizontal and 
vertical planes? 

f. Are tl'!e assessment monitoring wells adequately designed and constructed? 
g. Are the sampling and analysis procedures adequate to provide true measures of 

contamination? 
h. Do the procedures used for evaluation of assessment monitoring data result in 

determinations of the rate of migration, extent of migration, and hazardous 
constiruent composition of the contaminant plume? 

i. Are the data collected at sufficient frequency and duration to adequately 
determine the rate of migration? 

j. Is the schedule of implementation adequate? ---

k. Is the owner/operator's assessment monitoring plan adequate? 
• If the owner/operator had to implement his. assessment moni torfng plan wa 

it implemented satisfactorily? 

II. Field Evaluation 
l 

A. Ground-Water Monitoring System 

I. Are the numbers, depths, and locations of monitoring wells in agreement with those 
reported in the facility's monitoring plan? (See Section 3.2.3.) 

B. Monitoring Well Construction 

1. Identify construction material material diameter 

a. Primary Casing '""7'-IL ;;~" 

b. Secondary or outside casing 

2. Is the upper portion of the borehole sealed with ·concrete to prevent infiltratio 
from the surface? 

3. Is the well fitted with an above-ground protective device? 

4. Is the protective cover fitted with locks to prevent tampering? If a facility utilizes 
more than a single· well design. answer the above questions for each well design? 
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Ill. Review of Sample Collection Procedures 
-

A. Measurement of Well Depths /Elevation Co.n5 v l 1-o."'-t tJa+-
T re-s e "--\- \)J r; "c~ ~~\J (._,,,_1.;«-t. 

L Are measurements of both depth to standing water and depth to t!l'e bottom of the 

well made? 

2. Are measurements taken to the 0.01 feet? 

3. What device is used? 

4. Is there a reference poim established by a licensed surveyor? 

5. Is rh., measuring equipment properly cleaned between well locations to prevent 
cross contmnination? 

B. Detfi:tion of Immiscible Layers 

L Are procedures used which will detect light phase immiscible layers? 

2. Are procedures used which will detect heavy phase immiscible layers? 

-

C. Sampling of Immiscible Layers 

1. Are the immiscible layers sampled separately prior to well evacuation? 

2. Do the procedures used minimize mixing with water soluble phases? 

D. Well Evacuation 

1. Are low yielding wells evacuated to dryness'? 

2. Are high yielding wells evacuated so that at least three casing volumes are removed'? 

3. What device is used to evacuate the wells? 
_, 

. 

4. If any problems are encountered (e.g., equipment malfunction) 
a field }ogbook? 

are they noted i~ 

: 
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E. Sample Withdrawal 

1. For low yielding wells, are samples for volatiles, pH, and oxidation/reduction v potential drawn fJISt after the well recovers? 

2. Are samples withdrawn with either flurocarbon/resins or stainless steel (316, 304 or 

\ 2205) sampling devices? 

3. Are sampling devices either bottom valve bailers or positive gas displacement I bladder pumps? 
r 

4. If bailers are used, is fluorocarbon/resin coated wire, single strand stainless steel I 
wire, or monofilament used to raise and lower the bailer? ! 

5. If bladder pumps are used, are_ they operated in a cant inuous manner to prevent 
' 

aeration of the sample? 

i I 
6. If bailers are used, are they lowered slowly to prevent degassing of the water? I 

.. \ 

7. If bailers are used, are the contents transferred to the sample container in a way that 
I 

' 
minimizes agitation and aeration? I 

I 
I 

I 

8. Is care taken to avoid placing clean sampling equipment on the ground or other i 
contaminated surfaces prior to insertion into the well? ' I 

i 

I 

9. If dedicated sampling equipment is not used, is equipment disassembled and 
I 
! 

thoroughly cleaned between samples? i 
I 

10. If samples are for inorganic analysis, does the cleaning procedure include the i 
I 

following sequential steps: I 
I 

a. Dilute acid rinse (HN0
3 

or HCl)?ll. If samples are for organic analysis, does I 
the cleaning procedure include the following sequential steps: I 

11. If samples are for inorganic analysis, does the cleaning procedure include the 

.I following sequential steps: . . 

a. Non phosphate detergent wash? ... 

b. Tap water rinse? I 
c. Distilled/deionized water rinse? I 
d. Acetone rinse? I 
e. Pesticide-grade hexane rinse? l 

I 



12. Is sampling equipment thoroughly dry before use? 

-
13. Are equipment blanks taken to ensure that sample cross-contamination has not 

occlJI'IUi? 

14. If vol~tile samples are taken with a positive gas displacement bladder pump, are 

pumping rates below 100 ml/min? 

F. In-situ or Field Analyses 

1. Are the following labile (chemically unstable) parameters determined in the field: 

a. pH? 
b. Temperature? 

c. Specific conductivity? 

d. Redox potential? 

e. Chlorine? 

f. Dissolved oxygen? 

g. Turbidity? 

h. Other (specify) 

\ 

2. For in-siru determinations, are they made after well evacuation and sample removal? 

. 

3. If sample is withdrawn from the well, is parameter measured from a split portion? 

4. Is monitoring equipment calibrated according to manufacturer's specifications 

and consistent with SW-846? 

5. Is the date, procedure, and maintenance for equipment calibration documented in the 

field logbook? 

IV. Review of Sample Preservation and Handling Procedures 

-

A. Sample Containers ., 

1. Are samples transferred from the sampling device directly to their compatible 

containers? 

-

YIN 

\_) 

I 
\ 
I 
I 

I 
I 
I 
I 

I 

I 

I 
I 
' 

i 

-

l 
OWPE 

A·19 



99502 

YIN 

2. Are sample containers for metals (inorganics) analyses polyethylene with v polypropylene caps? 

3. Are sample containers for organics analysis glass bottles with fluorocarbonresin-

lined caps? 
. 

4. If glass bottles are used for metals samples are the caps fluorocarbonresin-lined? 

5. Are the sample containers for metal analyses cleaned. using these sequential 
steps: 

a. Nonphosphate detergent wash? 

b. 1:1 nitric acid rinse? 

c. Tap water rinse? 

d. 1:1 hydrochloric acid rinse? 

e. Tap water rinse? I 
f. Distilled/deionized water rinse? 

6. Are the sample containers for organic analyses cleaned using these sequential steps: 

a. Nonphosphate detergent/hot water wash? ) 

b. Tap water rinse? \ I 
c. Distilled/deionized water rinse? 

d. Acetone rinse? I 
e. Pesticide-grade hexane rinse? I 

7. Are trip blanks used for each sample container type to verify cleanliness? I 

B. Sample Preservation Procedures 

1. Are samples for the following analyses cooled to 4°C: 

a. TOC? 
b. TOX? -~ I 
c. Chloride? 

·\ I 
d. Phenols? 

.. I 
e. Sulfate? 

f. Nitrate? I 
g. Colifonn bacteria? I 
h. Cyanide? 

i. Oil and grease? 

j. P..=dous constituents ( 261, Appendix VI I I) 

OWPE: 
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2. Are samples for the following analyses field acidified to pH <2 with HN0
3

: 

a. Iron? 
b. Manganese? 

c. Sodium? 
d. Total metals? 
e. Dissolved metals? 

f. Fluoride? 
g. Enclrin? 
h. Lindane? 
i. Methoxychlor? 
j. Toxaphene? 
k. 2,4, D? 

' 
L 2,4,5 TP Silvex? 
m. Radium'! 

n. Gross alpha? 
o. Gross beta? 

3. Are samples for the following analyses field acidfied to pH <2 with }\S04: 

a. Phenols? 
b. Oil and grease? 

I 

4. Is the sa.lllplefor TOC analyses field acified to pH <2 with HC!? 
. 

5. Is the sample for TOX analysis preserved with 1 m1 of Ll M sodium sulfite? 

6. Is the sample for cyanide analysis preserved with NaOH to pH> 12? 

C. Special Handling Considerations 

1. Are organic samples handled without filtering? 

2. Are samples for volatile organics transfered to the appropriate vials to eliminate . 

headspace over the sample? 
. 

3. Are samples for metal analysis split into two portions? 
. - --· . 

. . 

.. 

4. Is the sample for dissolved metals filtered through a 0.45 micron filter? 

5. Is the second portion not flltered and analyzed for total metals? 

6. Is one equipment blank prepared each day of ground-water sampling? 

·I 
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V. Review of Chain-of-Custody Procedures 
. 

A. Sample Labels 

1. Are sample labels used? 

2. Do they provide the following information: . 
a. Samole identification number? 
b. N arne of collector? 

c. Date and time of collection? 

d. Place of collection'? 

e. Parameter(s) requested and.preservatives used? 

3. Do they remain legible even if wet? 

B. Sample Seals 

1. Are sample seals placed on those containers to ensure samples are not altered? 

C. Field Logbook 

l. Is a field logbook maintained? I 

2. Does it document the following: 
. ----- - -

a. Purpose of sampling (e.g., detection or assessment)? 
b. Location of well(s)? 

c. Total deoth of each well? 

d. Static water level depth and measurement technique? 

e. Presence of immiscible layers and detection method? .. 

f. Collection method for immiscible layers and sample identification numbers? 

g. Well evacuation procedures? 

h. Sample withdrawal procedure? 

i. Date and time of collection? 

j. Well sampling sequence? 

Jc. Types of sample containers and sample identification number(s)? . 
T.rnservaove[s) used? 

m. Parameters requested? . 

n. Field analysis data and method(s)? 

o. Sample distribution and transporter? 

p. Field observations? 
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-Unusual well n:charge rates? 
-Equipment malfunction(s)? 

Possible sample contamination? 
-sampling rate? 

D. Chain-of-Custody Record 

1. Is a chain-of-custody record included with =h sample? 

2. Does it document the following: 

a. Sample number? 

b.Signature of collector? 
c. Date and time of collection? 
d. Sample type? 

e. Station location? 
f. Number of containers? 
g. Parameters requested? 
h. Signa=s of persons involved in chain-of-custody? 
i. Inclusive dates of custody? 

E. Sample Analysis Request Sheet 
\ 

1. Does a sample analysis request sheet accompany =h sample?. 

2. Does the request sheet document the following: 

a. N arne of person =iving the sample? 
b. Date of sample =ipt? 
c. Duplicates? 
d. Analysis to be performed? 

IV. Review of Quality Assurance/Quality Control ['JoT, 
A \)Ovl \ 0---\o I { 

A. Is the validity and reliability of the laboratory and field generated data ensured 

by a QAJQC program? 

B. Does the QAJQC program Include: 

1. Documentation of any deviation from approved procedures? 
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2. Documentation of analytical results for: 

a. Blanks? 
b. Standards? 
c. Duplicates? 
d. Spiked samples? 
e. Detectable limits for each parameter being analyzed? 

C. Are approved statistical methods used? 

D. Are QC samples used to correct data? 

E. Are all data critically examined to ensure it has been properly calculated and 
reported? 

-

VII. Surficial Well Inspection and Field Observation 

A. Are the wells adequately maintained? 

B. Are the monitoring wells protected and secure? 

' C. Do the wells have surveyed casing elevations? 

D. Are the ground-water samples turbid? ·· 

E. Have all physical characteristics of the site been noted in the inspector's field 
notes (i.e., surface waters, topography, surface features)? 

F. Has a site sketch been prepared by the field inspector with scale, north arrow, 
location(s) of buildings, location(s) or regulated units, locations of monitoring 
wells, and a rough depiction of the site drainage pattern? 
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VIII. Conclusions 

A. Is the facility cm:rently operating under the correct monitoring program 

according to the statistical analyses performed by the current operator? 

B. Does the ground-water monitoring system, as designed and operated, allow for 
detection or assessment or any possible ground-water contamination caused by 

the facility'? 

C. Does the sampling and analysis procedures permit the owner/operator to detect 
and, where possible, assess the nature and extent of a release of hazardous 

constituents to ground water from the monitored hazardous waste management 

facility? 

-
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APPENDIX A-1 

Appendix A-1 is a facility inspection form for compliance with 
interim status standards covering ground water monitoring. The 
responses to many of the questions asked on this form are unknown 
due to the fact that American Steel Foundries has no monitoring 
plan and no sampling/monitoring has occurred since the last 
Comprehensive Ground Water Monitoring Evaluation in June of 1988. 





APPENDIX A-1 

FACILITY INSPECTION FORM FOR COMPLIANCE WITH INTERIM 
STATUS STANDARDS COVERING GROUND-WATER MONITORING 

Company Name:4-mu:ru- jhef 
\Pc."v...,<!)rics 

Company Address: ______ _ 

EPA I.O.Number: Ol]Y qy;}j 

Inspector's Name: Awt::,RE;.....J K:'i..-.:'-:/u:...~k 

j 

Company Contact/Offi~cia 1 : __ _ Branch/Organization: _____ _ 

Title: __________________ __ Date of Inspection: _____ _ 

Type of facility:(check appropriately) 

a) surface impoundment 
b) landfill 
c) land treatment facility 
d) storage facility 

Ground Water Monitoring Plan 

1. Has a ground water monitoring 
plan been submitted to the Regional 
Administrator for facilities 
containing a surface impoundment, 
landfill, land treatment process, or 
storage facility? 

2. Was the ground water monitoring plan 
reviewed prior to site visit? 
If "No", explain. 

a) Was the ground water plan 
reviewed at the facility prior 
to actual site inspection? 
If "No", explain. 

Yes No Unknown Comments 

3Z 
\ 
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Yes No Unknown Comments 

3. Has.a ground water monitoring program 
(capable of determining the facility's 
impact on the quality of ground water in 

,/ the uppermost aquifer underlying the 
facility) been implemented? 3745-65-90(A) -- --· 

4. Has at least one monitoring well been 
installed in the uppermost aquifer 

_L_ hydraulically upgradient from the limit 
of the waste management area? 
3745-65-9l(A)(l) 

a) Are sufficient ground water samples 
from the uppermost aquifer, represen-
tative of background ground water 
quality and not affected by the facility, 
ensured by proper well 

1) Number(s)? v 
2) Location? ...;;?' 
3) Depth? ~ 

5. Have at least three monitoring wells been 
installed hydraulically downgradient at the 
limit of the waste handling or management ,/ area? 3745-65-91(A)(2) ---¥---

6. Have the locations of the waste handling, 
storage, or disposal areas been verified to 
conform with information in the ground J water plan? - --

7. Do the numbers, locations, and depths of 
the ground water monitoring wells agree 

/ ~-~ with the data in the ground water moni-
taring system program? rJ.or 
If "No", explain discrepancies. ,;br;~~d 

8. Have all monitoring wells been cased in 
a manner that: wJ-\. M·'-~~. \-\. OvJ W ILf 1 

a) maintains the integrity of the bore / ~ wror<'-J ~~ hole; - --
b) is screened and packed to enable sample 

collection at depths where appropriate _L aquifer flow exists? 

c) prevents contamination of samples and 
ground water by sealing the annular space 
above the sampling depth with a suitable / material? 3745-65-91(C) 



Yes No Unknown Comments 

9. Has a ground water' sampling and analysis d_ plan been developed? 3745-65-92(A) 

a) Has it been followed? vi 
b) Is the plan kept at the facility? J 

c),Does the plan include procedures 
and techniques for: 

1) Measuring ground water elevations L 
2) Detection of immiscible layers, 

where applicable; J 

3) Collecting ground water 
including: 

samples 

a) Well evacuation; J 
b) Sample withdrawal; \/ 

c) Sample equipment; J 

d) Sample containers and handling; 
and v 

e) Sample preservation; v 

4) Performing field analysis, including: 

a) Procedures and forms for recording 
raw data and the exact location, 
time, and facility specific consid-
erations associated with the 
data acquisitions; ~ 

b) Calibration of field instru- // 
ments; and 

c) Procedures far sample 
fi ltratian; ,/ 

5) Decontamination of equipment; / 
6) Disposal of purge water; J 

7) Ground water sample analysis of all 
applicable constituents associated 
with the facility including: 

a) Constituents; J 



Yes No Unknown Comments 

b) Analytical method and detection J limit; and --
c) Sample holding time; _j_ 

. 
8) Quality assurance/quality control: 

a) Samples for field/lab/equipment j 
blanks; --

b) Dup 1 icate samples; and J 
' 

c) Potential interferences; and J 

9) Chain of custody procedures: 

a) Standardized field tracking 
reporting forms to establish 
sample custody for the field 
prior to and~ during shipping; J and 

b) sample labels containing all 
information necessary for · j effective sample tracking. 

lD.Are the required parameters in ground 
water samples planned to be tested L_ quarterly for the first year? 
3745-65-92(8) and (C)(l) 

a) Are the ground water samples 
analyzed for the following: 

1) Parameters characterizing the 
suitability of the ground water 
as a drinkin{ supply? 
3745-65-92 B 1) L 

2) Parameters establishing ground J water quality? 3745-65-92 B(2) --
3) Parameters used as indicators of . ' 

ground water contamination? .J_ 3745-65-92 B(3) --
a) Are at least four replicate 

/ measurements obtained for each 
sample? 3745-65-92 (C)(2) -----



.-b) Are provisions made to calcu
late the initial background 
arithmetic mean and variance 
of the respective parameter 
concentrations or values 
obtained from well(s) during 
the first year? 
3745-65-92(C)(2) 

b) For facilities which have complied with 
first year ground water sampling and 
analysis requirements: 

1) Have samples been obtained and 
analyzed for the indicators of 
ground water contamination at 
least annually? 3745-65-92(0)(1) 

2) Have samples been obtained and 
analyzed for the indicators of 
ground water contamination at 
least semi-annually? 
3745-65-92(0)(2) 

c) Were ground water surface elevations 
determined at each monitoring well each 
time a sample was taken? 3745-65-92(E) 

d) Were the ground water surface elevations 
evaluated to determine whether the 
monitoring wells are properly placed? 
3745-65-93(F) 

e) If it was determined that modification 
of the number, location or depth of 

Yes No Unknown Comments 

/ 

_/_ 

J 

J 

monitoring wells was necessary, was the J 
system brought into compliance with 
3745-65-9l(A}? 3745-65-93(F) 

ll.Has an outline of a ground water quality 
assessment program been prepared? j 
3745-65-93(A) 

a) Does it describe a program capable of 
determining: 

1) Whether hazardous waste or hazardous 
waste constituents have entered the 
ground water? 



Yes No Unknown Connnents 

2r The rate and extent of migration of 
hazardous waste or hazardous waste ~ 
constituents? 

3) Concentrations of hazardous waste 
or hazardous waste constituents in 
ground water? 

b) Have at least four replicate measure
ments of each indicator parameter been 
obtained for samples taken for each well? 
3745-65-93(B) 

1) Were the results compared with the 
initial background mean? 

2) 

a) Was each well considered 
individually? 

b) Was the Student's t-test used (at 
the 0.01 level of significance)? 

Was a si~nificant increase (or pH 
decrease) found in the: 

a) Upgradient wells 
b) Downgradient wells 

If "Yes", Compliance Checklist A-2 
must also be completed. 

12.Have records been kept of analyses for 
parameters establishing ground water 
quality and indicators of ground water 
contamination? 3745-65-94(A)(l) 

13.Have records been kept of ground water 
surface elevations taken at the time of 
sampling for each well? 3745-65-94(A)(l) 

14.Have the following been submitted to the 
Regional Administrator:3745-65-94(A)(2) 

a) Initial background concentrations of 
parameters listed in 3745-65-92(B) 
within 15 days after completing each 
quarterly analysis required during the 
first year? 

b) For each well, any parameters whose 
concentrations or values have exceeded 
the maximum contaminant levels allowed 
in drinking water supplies? 

l 
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c) Annual reports including: 

1) Concentrations or values of 
parameters used as indicators 
of ground water contamination for 
each well? 

2) Results of the evaluation of 
ground water surface elevations? 

Yes No Unknown Comments 

J 
j 

.. , 



APPENDIX B 

Water Well Logs 
in the Vicinity of 

American Steel Foundries, 

Sebring Disposal Facility, 

Smith Township, Mahoning County, Ohio. 



wc.q4~~ ANDy;ul.Ll'''-' ,,;_, y--.\1..1 
• 

State of Ohio 
/! 

3 6706 6 .. 
DE?ARTi'.!ENT OF NATURAL RESOURCES 

__ c_o_N-,-ST-:-R-U_C_T...,I,...O_N_D_E_T_.A_I_L_"'_"'_t.,.,·~ .. .t_,.,=-'~-='.;:...-r ---B~-;
-ING OR PUMPING TEST 

~}: /' s ,, f.h ~ .,__,&_ 

:G..:!:!te ~ rt:? I ~gth o£ ca.sing.-.;r~ I 5~ Pucpia::; J?.at _G.l?.M. Duration of test.. h" 

:::~en.._. · '1' engtl:t of scroe" Dra.wdown /$';). ' ft. Da.te_ . ..t:j!._(;;/.;~9.._)_}_9_(;, 

?=?!f~d~· 
Statio level-depth to water.:..Jf_l ____________ ._£ 

o.E F=? · !()~....:::;!.:_~ Quality (clear, cloudy, taste, odor) .. --~:'--

7 

, 
. . .:J-2. 0 
. :;ur:p settl::'lg_ 

Pu:::p installed by f.J~_.1!.b...(../!~ ... 'J;:?, 

cor::;: 1 :t;on __ G/~ . .2.Qr./..~.f:?_.Z ____ -

, WELL LOG* 
SKETCH SHOWING LOCATION 

For.:::ation.s 
Locate in reference to numbered 

s::o::.:, -sh.ale7 lime:stone, Fror.:! To State Highways, St.. Intersection!, County reads. 

gravel an= cl;,.y 

etc.. 

~-
0 Feet ;20 Ft. 

N. 

---r-------------- --------- ·- ---------

f--'?;-~-4-~---- .2:.!L.: ___ __ 3_ .. { ___ })'j. 17 2 

~ I -;,s _.y_q_· __ 
---------------- ... ---'-------

L . I 
.LJO 'J . 

~-~-7------ ~ -~ -f"------- .t-1 --
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-·-r--07./#*-'!: .tr;] . .2;!:;_ ___ 
-r ----- ~ _J._2_ ___ 

. 

_,~_,_A __ :z_,i" __ _,_ 
V /.J.-....i..a. ~F /6 oo jj_'}_. w. • ~ ~ 

E. 

~-----------------
_L_ _______ 

~ 
. 

!13 !_!_?._ ___ : 

---- ------ --------
~~·· }_I_& __ .__ j_'f..;: __ 

----o-:---------
--~-- ..... i--Ju tL\ !J!Jd .. 

~· _: _______ ~--- .11J.~---
).If-f. __ 

~ T.. j•C:..V .,0 --
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Don lleuer Ohio E.P.fl. 

Encol5cd in the lo~ on the tc~t hole thnt 

'Jc drilled nt Tecumseh Village fell. 5, 1973. 

I do not hove nnything on the pumping test, 

.Ac; I recall, o gentleman by tho: nomQ of 

ICcrm fliffle ot' Solem, Ohio, llhoult! hi:lyc tha 

information on the tent pumpinG• •·· 

.. Sarry I ~~n'.t __ be of more help on thio, 

Tie!ipcctfully 1 

Jnck Gould 
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APPENDIX C 

Boring Logs 

American Steel Foundries, 

Sebring Disposal Facility, 

Smith Township, Mahoning County, Ohio. 





I 
LOG OF BORING HO. l 

,1-.'IERICAN STEEL FOUNDRIES, ALLIANCE, OHIO, LAKE PARK ROAD PROJECT 

BORING LOCATION: As shown on boring location plan DATE STARTED: i .1/10/85 

( 

; ; 

SURFACE ELEVATION: 1117.70' DATE COMPLETED-!_7, 11/85 

SAMPLE ·w 8(])\K 

NO. L SAMPLE BLOWS PER /Ft. OR 

STRATUM DESCRIPTION OF MATERIAL TYPE DEPTH 6" CORE REC. 

0.0' - Hard brown silt, some sand lA 1.0- 2.5 17-19-24 43 

- 4. 5' 
lC 3.0- 5.0 24" 

- mOlSt - weatnerea rocK 
- ZA 5.0- 6.5 17-29-36 65 

ro· 18 9.0-14.0 23" 

- 12.8 

- Slltstone, l1gnt gray, sanay, 
14.0-19.0 

w1tn numerous snaley part1ngs, 28 
52" 

- m1caceous (Flasser beoo1ng), 

zo· moderate to n1gnly weatnereo, 
moderately soft, 1ron-sta1nea, 

- broken 36 19.0-28.0 38" 

-- 27.8' (Gradatlonal contact at 27.0') 

30'28.\ Snale, gray, 51\ty, m1caceous, 

tnlnly bedded, moderately 
weatnerea-' soft 4B 28.0-38.0 83" 

- 38.0' 
Clay shale, n1gnly weatnerea, 
very soft (Underclay) 

1'0' Snale, graces to l1gnt gray, 
- wlth some sandy and freshwater SB 38.0-47.0 105" 

- limestone members 1' to 2' thic~ 

--
'5'0' - 68 4.7.0-55.0. 96" 

--- Bottom of oonng at ~~.a· 

b'O' 
IOATE.R OBSERVA IONS TYPE SAI'IPLER 

ME.THOD: HOLLOW STEM AUGER INITIAL DEPTH: Hone X A. SPLIT -SPOO!i --

TECHNIC!Ati: RG-RH COMPLETION DEPTH: 32.4' X B. "!IX" \!llRELlNE 
--

JOB 110. 28458 (ow) DEPTH AFTER: HRS. X c. SHELBY TUBE 



LOG Of BORING NO. 2 

~~ERICAN STEEL FOUNDRIES, ALLIANCE, OHIO, LAKE PARK ROAD PROJECT 

BORING LOCATION: As shown on boring location plan DATE STARTED: 7109/85 

{ 

~; 

SURFACE ELEVATION: 10~ 1.86' 
DATE CDI'\?LETEO: .:Z/10/85 

SAMPLE: 
"N" SLOWS 

NO. C. SAMPLE BLOIIS PER I t. OR 

STRATUM OESCR!PTION OF MATERIAL TYPE DEPTH 6" r: :RE REC. 

0.0' -- {FILL} Str1p spo1l - damp lA 1.0- 2.5 4- 5- 7 12 

- 2A 4.0- 5.5 3- 5- 6 11 

- 3A 6.5- 8.0 4- 4- a 12 

ro• 
lC 9.0-ll.O 

4A 11.0-12.5 4- 7- a 15 

-- SA 14.0-15.5 4- 4- 6 10 

-
ZO' (Becomes wet at 19.0') 6A 19.0-20.5 6- 7- a 15 

- 7A 24.0-25.5 4- 8-12 20 

--
Jo-• 

a A 29.0-30.5 7-17- 9 25 

-
-- 9A 34.0-35.5 6- 7-18 25 

- Bottom of bor1ng at 35.5' 

40' ----
!o· 
---
b"o· 

WATER OBSERVATIONS TYPE SAMPLER 

MET.HOD: HOLLOW STEM AUGER IIIITIAL DEPTH: 26.0' X A. SPLIT-SPOON 

TECHNICIAN: RG-RH COMPLETION DEPTH: None B. -

JOB NO. 284Sa (bw) DEPTH AFTER: HRS. X c. SHELBY TUBE 



j 

L 

I 
f 

r 
LOG OF SGR 11\G HO. 3 

A.'lER. !CAN STEEL FOUNOR !ES, ALLIANCE, OHIO, LAKE PARK ROA8 PROJECT 

BORIN..G LOCATION: As snown on bor1ng location plan DATE STAR TED: • ] /10/85 .. 
i 

~-

SURFACE ELEVATION: 1084.65' DATE COMPLETED;..-J /10/85 

SA.'1PLE "It" BLOW~ 

MO. & SAMPLE BLOiiS PER /Ft. OR 

STRATUM DESCRIPTION OF MATER!AL TYPE OE?TH 6" CORE REC. 

0.0' - (FILL) Strip spo1l - mo1st lA 1.0- 2.5 9- 7-14 21 

-- 2A 4.0- 5.5 6- 7- 9 16 

- 3A 6.5- 8.0 5- 5- 6 11 

ro· 4A 9.0-10.5 3- 4- 5 9 

-- SA 14.0-15.5 7- 9- 8 17 

-
zo• 

6A 19.0-20.5 4- 8- 9 17 

- lC 23.0-25.0 n· 

- 7A 25.0-25.5 4- 4-11 15 

-
30' Bottom or oor1ng at 2o.5' 

---
40' ----
!o• 

---
60' 

WATER OBSERVATlOMS TYPE S.l,l•IPLER 

M(THOD: HOLLOW STEM AUGER I!IITIAL DEPTH: 14.5' X A. SPLIT -SPOON 

TECHNICIAN: RG-RH COMPLETION DEPTH: 7.0' B. 
I 

- I 
SHELBY TUBE 

I 

JOB NO. 28458 (l:lw) DEPTH AFTER: 24 HRS. ..L_ c. I 



LOG OfBURlNG lliJ. 4 

A.'-IER!CAN STEEL FOUNDRIES, ALLIANCE, OHIO, LAKE PARK ROAD PROJECT 

BORl~G LOCATION: As snown on bor1ng locat1on plan OATE STARTED: : 7/09/85 ., 

I 

: ~ 

SURFACE ELEVATION: 1076.85' DATE COI'IPLETE1k_7/09 /85 

SAAPLE I .. , ". sco-\Q 

NO. &. SAMPLE BLOWS PER , 'Ft. OR 

STRATUM DESCRIPTION OF MATERIAL TYPE DEPTH 6" I CORE REC. 

0.0' 

i 

- 0.5' (FILL) foundry sand -dry 
- (FILL) Very st1tt brown ana gra; lA 1.0- 2.5 4-10-14 24 

- silt, some clay, some sand 
- ..; moist (Spo11) 
ro· (Becomes soft at 4.0') 2A 4.0- 5.5 3- 2- 2 4 

- (Becomes stiff at 6.5') 3A 6.5- 8.0 3- 4- 7 11 

- (Becomes medium st1ff at 9.0') 4A 9.0-10.5 4- 3- 5 8 

- (Becomes st1ff at 14.0') SA 14.0-15.5 4- 4- 7 11 

-
20' 

6A 19.0-20.5 5- 5- 7 12 

-- 7A 24.0-25.5 7- 8-ll 19 

-
10' (Becomes nara at 28.5') SA 28.5-30.0 8-15-20 35 

Bottom of oonng at 30.0' 

---
io• ----
SO' -
-
-
-
-eo· 

WATER OBSERVATIONS TYPE. .SAAPLER 

M(THOD: HOLLOW STEM AUGER INITIAL DEPTH: 8.0' X A. SPLl T -SPOON 
-

TECHNICIAN: RG-RH COMPLETION DEPTH: 8.0' B. -
JOB NO. 28458 (bw) DEPTH AFTER: 24 HRS. c. SHELBY TUBE I 

--



l 
LOG OF 80RlhG HO. 5 

~~ER!CAN STEEL FOU~DR!ES, ALLIANCE, OHIO, LAKE PARK ROAD PKOJECT 

BORIHG,LOCAT!ON: As shown on boring location plan DATE STARTED: 7/08/85 

i 

. -; t-

SURFACE ELEVATION: 1081.0' DATE COMPLETED: .:7.[09/85 

SAMPLE "N" BLO\lr 

liD. 8. SAMPLE BLOiiS PER /Ft. OR 

STRATUM DESCRIPTION OF MATERIAL TYPE DEPTH 6" CORE REC. 

0.0' - (FILL) M111 refuse, foundry sanl 

- - dry 
lA 1.0- 2.5 7- 7-11 18 

- (Becomes loose at 4.0') 2A 4.0- 5.5 3- 2- 2 4 

-
ro· (Becomes med1um dense, with 3A 6.5- 8.0 4- 4- 7 11 

- large cnunks at 6.5') 
{Becomes wet at 8.0') 

- 4A 9.0-10.5 6- 7- 5 12 

- (Becomes loose at 14.0' J SA 14.0-15.5 2- 2- 3 5 

Io· 
lC 16.5-18.0 24" 

- (Becomes mea1um aense at 18.5') 6A 18.5-20.0 2- 5- 6 11 

-- 7A 24.0-25.5 7-10-14 24 

-
Jo• (Becomes dense at 29.0') SA 29.0-30.5 9-21-22 43 

-- 9A 34.0-35.5 11-16-19 35 

-
10' 

lOA 39.0-40.5 7-14-20 34 

42.0' - (ORIGINAL) Gray shale llA 43.0-43.5 100 100 

-- Bottom of bor1ng at 43.5' 

!o• 

--
-
GO' 

IIAitR OBSERVMIOHS TYPf. SAI'I?L R 

~ETHOD: HOLLOW STEM AUGER INITIAL OEPTH:B.O' (heavy) X A. SPLIT -SPOON 

TECHNIC IAN: RG-RH COMPLETION DEPTH: 8.6' B. -

JOB HO. 28458 (bw) DEPTH AFTER: 24 HRS. 8.6' X c. SHELBY TUBE 



APPENDIX D 

Diagrams of Monitor Well Construction 

American Steel Foundries, 

Sebring Disposal Facility 

Smith Townhip, Mahoning County, Ohio. 
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LOG Qf WeLL. "'-'· .. 

A;~~Rlc.;~ SfEEL fOU1iDRIES, AlliANCE, OHIO, LAKE PAF.K ROAD PROJECT 

' 
- c:OR!NG LOCATION• See print SURFACE ELEVATION• 1117.70 

TOP CF PIPE ELEVATION= 1120.30 

' 6:-TE INSTALLED: 7/11/85 

i TYPE Of PIEZOMETER • Standp5pe 2" Sch. 40 ?VC 
- < r-

DATE 
W.c,:!E:R ~RFACS: WA"fE.R S..:RFAC.[ 

t:f?TH (fi.l ELEV. (FT.) 
INSTALLATION DESCRIPTION 

7(11!85 

. 

-- --~---·~.~
---

TECKNICI.I.H RG-J\H 

Xl!l NO. 28458 {bw) 

CEHENl 

.. 

BENTONITE 

SAND 

NOTES: Screen length 5.0' 

Slot size 0.010 

-

:: 
:: 
= : 

OCFT>i (FTJ 

3.0' 2.5' 

0.0' --
__ l.S' 

32.0. 

4<:.5' 

49.5' 

55.0' 

Guard pipe 6":x5' black iron, with locking cap 

and lock 



P-J~~Ric.;x STEEL .FOU~;DiZIES, ALLIANCE, OHIO, LAKE PARK r:o,:,a PRO.J~CT 

cORING LOCATION • 

c:.TE INSTALLED: 

See print 

7/10/85 

SURFACE ELEYP.TION • 1094.86 

TOP Of PIPE ELEVATION: 1055.41 

TYPE 0~ PIEZOMETER • Standi ipe 2" Sch. 40 PVC 

WA1f.R SWRF~CE W<.Tf:R SURFACZ INSTALLATION OESCRIPTION 

OATE ~-rH (FT.) EU:V. (FT.) 

'!lC/85 6.3' 

1/11/85 22.3' 

TECHHICIAX RG- ilH 

JOS NO. 28458 (bw) 

After 
bailing 
water 
returned to 
22.3' 

C!:S:RtPTION 

CEMENT 

BENTONITE 

SAND 

NOTES: Screen length 5.0' 

Slot size 0.010 

~ :: 
= c: 

2.5' 2.0' 

r--0.0' 

2.0' 
1--

24.0' 
1---

1---'29 .1' 

34.1' 
1--

35.5' 

Guard pipe 5":x.S' black iron, with locking cap 

and loc:i:. 



LOG. OF WELL NO. 3 

A.~ER!CAN STEEL Fou;;8~!ES, ALLIANCE, OHIO, LAKE PARK RQM PROJECT 

i BORING LOCATION' See print 

7/10/85 

SURFACE ELEVATION • 1054.65 

TOP OF PIPE ELEVATION: 1086.85 
!
1 

DATE INSTALLED: 

I I 

t; 
-

·r------r~~~~~~~-----
-.-------------~~----

--4 TYPE dF PIEZOMETER' Standp\pe 2" Sch. 40 PVC 

DATE 

7/10/85 

7/11/85 

WATER SURFACE WATER SURFACE 

I:UTH (FT.) ELE:V. (FT.) 

14,5 I 

14.3' After 
pumping 
21.3' 

INSTALLATION 

OCSCRIPTION 

CEMENT 
-

B<:NTONITE 

-

SAND 

HOTES: Screen·1ength 5.0' 
Slot size 0.010 

= :: 
:: -

DESCRIPTION 

C<.PTM (FT..) 

2.5'2.2' 

0.0' 

1.0' +--'. 

14.0' 

19. 8' 
1--

24.8' 
1--· 

26.5' --

Guard pipe 6":x5' black. iron. with locking cap 

and lock. 

zs4sa (bw) 



A:~ER!CAN STEEL FOU.'iOR!ES; ALLIANCE, OHIO, LAKE PARK ROAO PROJECT 

3CRING LOCATION' See print 

DATE INSTALLED: 

·, . 

SURFACE ELEVATION • 1076.42 

TOP OF PIPE ELEVATION: 1079.17 

TYPE Ofi PIEZOMETER • Stanclp~pe Z" Sch. 40 PVC 

DATE 
WAl!:R SURFACE. 'n~T!:R S.:RFACZ. INSTALLATION DESCRIPTION 

OCPTH (FT.) Et.EV. (FT.) 

7/08/85 8.6' 

7/10/85 6.3' 

7 /ll/85 6.7' 

TECHNlCl.I..N RG-i\H 

JO!! NO. 28458 (bw) 

tlESCRlPTlON 

Water 
returned to 
6.7' after 
pumping for 
1/Z hr. at 
10 G. R.M. 

BENTONITE 

Sf. NO F1 LTER 

NOTES: Screen lengL 5.0' 
Slot size 0.010 

-~ 
!= 
t:: 

- t 

OCPTK (FTJ 

3.0' Z.S' 

f.. _o.o· 

Z.O' 
1-----' 

20.5' 
1--

25.0' 
1---· 

30.0' 
1---

32.0' --

Guard pipe 6"x5' black iron, with locking cap 

and lock 



APPENDIX E 

Water Quality Results, 

Monitor Well Samplings, 

American Steel Foundries 

Sebring Disposal Facility, 

Smith Township, Mahoning County, Ohio. 





BOWSER-MORNER, INC. 
CORPORATE: 420 Dav1s Ave. • P 0. Bo• 51 • Day1on. OH 45401 • 513/253--8805 

TOLEDO DIS_TRICT: 122 S. St. Cia" St. • P.O. Box 838 • Toledo. OH 43696 • 4191255-8200 

Report to· 

LABORATORY REPORT 

Arne~ican Steel Found~y 

Attn: Mr. Steve Thrasher 

C/0 BOWSER-MORNER. ASSOC. 

P. o. Box 51 
Dayton. OH 45401 

Date 

Laboratory No.: 

Authorization: 

Sample No.: 

Repon on One (l) Water Sample Submitted for Analysis. 

SAMPLE IDENTIFICATION: ID lfl 

ANALYTICAL METHODS: 

10/05/87· 
8709169 001 
WOlf 28458 

07994 

The analysis was performed in accordance with ''Stindard Methods 

for the Examination of Water and Wastewater''. 16th Edition. 

TEST RESULTS: 

pH, 
Conductance 
~lkalinity in Water 

:otal Dissolved Solids 

Chlorine 
Sulfate 
Nitrate 
Detergents. MBAS 
Total Kjeldahl Nitrogen 

Nitrogen Ammonia 
Chemical Oxygen Demand 

Phosphorus 
Calcium 
Sodium 
Iron 
Chromium· 
Magnesium 
Potassium 
Zinc 
Cadmium 
Lead 
Total Organic Carbon 

. Barium 

. Arsenic 

. Mercury 
. Selenium 

i.lver 

3.9 
.1710- micromhos 

OoOO as CaC03 

l3 60 mg/L 
84 mg/L 

740 mg/L 
0 0 71 mg/L 
Ool mg/L 
Oo9 mg/L 
0 0 6 mg/L 

1.3 mg/L 
<002 mg/L 

190 mg/L 
75o0 mg/L 

1.7 8 0 00 mg/L 
Oo02 mg/L 

69.00 mg/L 
14. 50 mg/L 
l. 01 mg/L 
0.01. mg/L 

<0.02 mg/L 
~4:: 0 mg/1 

. '< 5 mg/L 
<0. 004 . mg/L 

. <0.001. mg/L 

. <0. 004 mg/L 
. <OoOl mg/L 

All Reporrs Remain The Confidential Propeny Of Bawser·Morner And No Publicaflon Or Distribution 

01 Reoons Mav Be- MaCe Wtrhout Our Ex cress ~·/wren Consent. £11.cept A.s Aurl'lomed By Contract. 



JMK/PKC 
1 -Client 
2 -File 

Respectfully Submitted, 

BOWSER-MORNER. INC. 

~ -;>>') • 0-.~'\ 

James M. Kemper 
Chemist 
Analytical Sciences Division 

All samples recovered for this project will be retained at this laboratory 

for a period of 30 days unless we are informed to the contrary. 



BOWSER-MORNER, IN_C. 
CORPORATE: 42D Davis Ave. • P.O. Box 51 • Oay1on. OH 45401 • 513/253·8805 

TOLEDO DISTRICT: 122 S. St. Clair St. • P.O. Box 838 • Toledo. OH 43696 • 419/255·8200 

ieport to: 

LABORATORY REPORT 

American Steel Foundry 
Attn: Mr. Steve Thrasher 
C/0 BOWSER-MORNER. ASSOC. 

P. o. Box 5J. 
Dayton. OH 45401 

Date: 10/05/67 
LaboratoryNo.: 8709].69 002 
Authorization: WOlf 2 8 4 58 

07995 

~epon on: 

Sample No.: 

One (1) Water Sample 'submitted for Analysis. 

SAMPLE IDENTIFICATION: ID #2 

ANALYTICAL METHODS: 

The analysis was performed in accordance with "Standard Methods 

for the Examination of Water and Wastewater". 16th Edition. 

TEST RESULTS: 

pH 
Conductance 
Alkalinity in Water 
Total Dissolved Solids 
Chlorine 
Sulfate 
Nitrate 
Detergents. MBAS 
Total Kjeldahl Nitrogen 
Nitrogen Ammonia 
Chemical oxygen Demand 
Phosphorus 
Calcium 
Sodium 
Iron-
Chromium 
Magnesium 
Potassium 
Zinc 
Cadmium 
Lead 
Total Organic Carbon 
Barium 
Arsenic 
Mercury 
Selenium 

lver 

'4.:: 6 
'3480 

10 
3940 

33 
2500 

0.29 
O.l 
6.0 
6.2 

43 
0.40 

300 
. 3 7. 0 
273.00 

0.02 
198.00 

6.50 
l. 28 
0.01 

<0.02 
.-H ~ 3 
<5 
<0.002 
<0.001 
<0.002 
<0.01 

micromhos 
as CaC03 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/1 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

All Repcrts Remain The Confidential Property Of Bowser-Morner And No Publication Or Distribution 

Of fleoorrs May Be Made Without Our Ezaress ~~.·rmen Consent. Excear As Auchorrzed By Canrrar:l. 



JMK/PKC 
l -Clie:::.t 
2 -File 

Respectfully Submitted, 

BOWSER-MORNER, INC. 

~ /fl'l . ~vy:V< 

James M. Kemper 

Chemist 
Analytical Sciences Division 

All sac?les recovered for this project will be retained at this laboratory 

for a period of 30 days Unless we are informed to the contrary. 
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BOWSER-MORNER, INC. 
CORPORATE; 420 Davis Ave. • P.O. Box 51 • Day1on. OH 45401 • 5131253·8805 

TOLEDO DISTRICT: 122 S. St. Clair St. • P.O. Box 838 • Toledo, OH 43696 • 419/255-8200 

LABORATORY REPORT 

American Steel Foundry 

:port to: Attn: Mr. Steve Thrasher Date: 10/05/87 

C/0 BOWSER-MORNER, ASSoC. 

P. 0. Box 5~ 

LaboratoryNo.; 8709169 003 

Authorization: WOlf 2 8 4 58 

Dayton. OH 4540~ Sample No.: 07996 

~ort on: One (~} Water Sample Submitted for Analysis. 

AMPLE IDENTlFICATlON: ID lf3 

~ALYTlCAL METHODS: 

The analysis was performed in accordance with "Sta.ndard Methods 

:or the Examination of water and Wastewater". 16th Edition. 

~EST RESULTS: 

JH· 
:onductance·· 
\lkalinity in water 

rotal Dissolved Solids 

:hlorine 
Sulfate, 
:-litrate 
Detergents, MBAS 

Total Kjeldahl Nitrogen 

Nitrogen Ammonia 

Chemical Oxygen Demand 

Phosphorus 
Calcium 
Sodium 
Iron· 
Chromium 
Magnesium 
Potassium 
Zinc 
cadmium 
Lead 
Total Organic Carbon 

Barium 
Arsenic 
Mercury 
Selenium 
Silver 

·;'67.3 

'";273 0 
376 

2200 
~29 

950 
0.69 
0.2 
1.0 
0.8 

12 
<0.2 

290 
410 

18 
0.02 

161 
11.0 

0.09 
0.01 

<0.02 
.,.3 • 8' 

<5 
<0.002 
<0.001 
<0.002 
<0.01 

micromhos 
as CaC03 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/1 
mg/L 
mg/L 
mg/L 
mg/L 
mg /L 

All Rer:xuts Remam The Confidential Properry Of Bowser-Morner And No Publication Or Distflbutian 

Of Aepans 1./lav Be Maae Wtlhout Our Exoren Wrttren Consent. Ezcept As Authomed By Conrnu:t. 



JMK/PKC 
-Clien~ 

2 -File 

Respec~fully Submit~ed. 

BOWSER-HORNER, INC. 

~.J.. "7>1. -;~'\ 
James M. Kemper 
Chemis~ 

Analy~ical Sciences Division 

;11 samples recovered for ~his project will be re~ained at this labora~ory 

:or a period of 30 days unless we are informed ~o the contrary. 



T e<:hn ic ian (s) --.:;-,..:J=:::,);::;-_¥ ____ _ 

Job No. .,:iE;Ns;-·, 
.Location lia. · _ ___::J~----

Bla.nl:: lio. 

Time 4Du Oate(sl 9-? ·87 
bad: yes.<@.) 

Additional notes (especially weather) on 

WELl 01\fA: 
Type Water I' i pc Diameter· \.later Pipe 

Condition of Guard Pipe, loci:. Water 

Mcasu•·cd (r.,.u: 

Ocp th of \.lc l l : 
Top of Guar"d Pipe: 

Ocpth of \.later: 

llcighl of \.I.Jtcr·: 

Top of Water Pipe: 

Volu<uc of \.l,llCt" in lie II : 

Top of Ground: 

;. 5 a,./' (V = 3.14 ,-Zti) 

EVACUAT.~ri 01\fA: 
13a i 1 c•· 

.r /......__,_ 
ycs/~cdicaled Equipment 

Pump · Airlift Other 

--- ---
Vo I umc Removed or· Time Pumped: 

£qu ipmenL ClcJned: X field ---
()<.. 0 is L i l 1 cd \.Ia Lcr 

---''---
__ ;< __ Sample I-I a tcr 

SI\11PL !NG 01\l:>---

Co lor /-

pll 

pi! Guffer 

at Temper a Lu.-e 

Conduct iv i ly ui1110S/cm 

a l rem perature 

Samples Col lccte<1: 
rrcservdl ivc 

Mar 
-lh '<>""' . 
J(}ur..p 

!0.'(6 
7.o<( 

19 
/,;?..) 

;'I 

Volume 

/rX 

;or 
t._,J 

--- LJIJ 

Fi I tcrcd ked 

~s h.<:. 
flu Y2s 
;..~~ }?j' 

Other 

Lab flo . 

3 ,/Jgd 

-· 
BCJI,NSc.K 

-



BOWSER-MORN~R, INC. 
CORPORATE: 420 Davis Ave. • P.O. Box 51 • Da'{1on. OH 45401 • 5131253-8805 

TOLEDO DISTRICT: 122 S. Sl. Clair St. • P.O. Box 838 • Toledo. OH 43696 • 419/255-8200 

::port to: 

lABORATORY REPORT 

American Steel Foundry 

Attn: Mr. Steve Thrasher 

C/0 BOWSER-MORNER, ASSOC. 

P. 0. Box 5~ 
Dayton, OR 45401 

Date: 

Laboratory No.: 

Authorization: 

Sample No.: 

eport on: One (l) Water Sample submitted for Analysis. 

3AMPLE IDENTIFICATION: ID #4 

~NALYTICAL METHODS: 

10/05/87 
8709169 004 
WO# 28458 

07997 

The analysis was performed in accordance with ''Staridard Methods 

for the Examination of Water and Wastewater'', 16th Edition. 

TEST RESULTS: 

pH. 
Conductance 
\lkalinity in Water 

iotal Dissolved Solids 

Chlorine 
Sulfate 
Nitrate 
Detergents, MBAS 
Total Kjeldahl Nitrogen 

11i tr ogen Ammonia 

Chemical Oxygen Demand 

Phosphorus 
Calcium 
Sodium 
lron 
Chromium 
l-\agnesium 
Potassium 
Zinc 
cadmium 
Lead 
Total Organic Carbon 

Barium 
Arsenic 
Mercury 
Selenium 

lvez: 

: 6·~- 4 
'1:310 micromhos 

275 as CaC03 

874 mg/L 
36 mg/L 

430 mg/L 
0.16 mg/L 
0.1 mg/L 
2.1 mg/L 
1.1 mg/L 
5.7 mg/L 

<0.2 mg/L 
160 mg/L 
. 4 5 mg/L 
13 mg/L 
<0.01 mg/L 
54 mg/L 

6.0 mg/L 
0.09 mg/L 
0.01 mg/L 

<0.02 mg/L 
'< 3; 0 mg!l 
<5 mg/L 
<0.002 mg/L 
<0.001 mg/L 
<0.002 mg/L 
<0.01 mg/L 

All Re~rts fiem;u·n The Canfidenrial Property Of Bowser-Motner And No Publication Or Dt'sttibt.JT.ion 

Of Meoorrs i'.'!"av Be Made Wtthout Our Express \•irrtten Consent. £;rceot As Authorized By Comrsct. 



JMK/PKC 
l -Client 
2 -File 

Respectfully Submitted. 

BOWSER-MORNER, INC. 

~-'ft1-~ 
James M. Kemper 
Chemist 
Analytical Sciences Division 

All samples recovered for this project will be retained at this laboratory 

for a period of 30 days unless we are informed to the contrary. 

BQVv'SE.F 
MORNE.: 



Techn id.a.n(s) 
Job flo. 

.Location llo. 
Blank flo. 

- -T11ne 3t~ 
Oate(sl 

back yes/no 
9-7-i-:-7 

Additi.cnal notes (especially weather) on 

\.~Ell 01\fl\: 
Type \later ripe 

. . 
Diameter 'Mater Pipe 

Condition of Guard Pipe. lock. Uatcr Pipe. Etc: 

't/.2/87 - uNI /g..k 1/y h,"" sLf .JSv&!ll £:Vo 

9(J/g7 - o/J J.xj_ Cr.cl "'k-'· f' ~tiro:« ?-/ J.l->c../ 

MCdSur-cd (l"'om: 

Oct•th of Ucll: ,j(. 7'1' Top of Guard Pipe: 

Oepth of \later: 1- <>C., Top of \late.- Pipe: 

lleighl of \.later: ;?I. 8~ Top of Ground: 

Volu'"c of \.later in \./ell: _ _,.,J''-',~S"L-___ (V= 3.14 ,-Zh) 

£V /\CUI\ fi ON 01\f/\: 

;,.-- tla i I c•· Pump · ---
Vo \ umc Rc:novcd o,- T intc Pumped: 

Eq u i f·"H!n l C 1 e a ned: 

---';(:>.- 0 i ~ t i 11 ed \.Ia Ler 

ycs~dicated (quipment 

1\i.-l i fl Other 
---

x fie 1 d 

Other 

SI\11PL lNG 01\TA: Date Sampled 9-7·-~7 

Odor ,1/.,.._ 

rime '!.:.:,...; --=-=-----
Colo.- _k&, _____ _ 

pi! 

pll Guffer 

a L Temper a luo·e 

Conductivity ui11!0S/cm 

at Temperature 

Sa<~~ples Collected: 
Prc-scf'"val ivc 

1-t J:>-r 
l-17 .f.._x.,.~ 
;v.J7TJ 

{7-'(7 
7uy· 

15 
87,j--r..J 

Volume 

Ia-
;J/ 
;r 

Parameters Fi·ltcred Iced Lab Ho -
ks h., ~ 

.At F) 
/-f,y- I .d. 

COMER\ 
MORNER.. 



BOWSER-MORNER, INC. 
CORPORATE: 420 Davis Ave. • P.O. Box 51 • Dayton. OH 45401 • 5131253-8805 

TOLEDO DISTRICT: 122 S. St. Clair St. • P.O. Box 838 • Toledo, OH 43696 • 419/255-8200 

rteport to: American Steel Foundry 
C/0 BMA 
Attn: Mr. Steve Thrasher 

LABORATORY REPORT 

0 •~= September 15, 1986 
Laboratory No.: S090255 
Authoriz.at1on: 

Report on: Nine (9) Water Samples for Analysis, Received August 29, 1986. 

SAMPLE IDENTIFICATION: 

The. samples were identified as Ponds 1, 2, and 3; Wells 1, 2, 3, and 4; 

.Upstream, and Downstream. 

ANALYTICAL METHODS: 

The analyses were performed in accordance with Standard Methods for the 

Examination of Water and Wastewater, 16th Edition. 

TEST RESULTS: 

See attached sheets. 

JMK/1 u 
1-Client 
2-Fil e 

Respectfully Submitted, 

BOWSER-MORNER, INC. 

~ ~· ~r'---
James M. Kemper 
Chemist 
Analytical Sciences Division 

All samples recovered for this project will be retained at this laboratory for 

a period of 30 days unless we are informed to the contrary. 

All Reports Remain The Confidential Properry Vf Bowser-Morner And No Publication Or Distribr.lfion 

Of Reports Mav Be Made Without Our Express Written Consent. Except As Authorized By ContrecL 



American Steel Foundry 
0 age 3. 
_ab. Report No. 5090255 

i We 11 1 

pH. 
Conductivity, vmhos/cm· 
Alkalinity to pH 4.5, mg/1 as CaC0 3 

Total Dissolved Solids, mg/1 
Chloride, mg/1 

Sulfate, mg/1 
Nitrate-Nitrogen, mg/1 
MBAS, mg/1 
-Total Kjeldahl Nitrogen, mg/1 
Ammonia-Nitrogen, mg/1 

Chemical Oxygen Demand, mg/1 
Phosphorus, mg/1 
Phenol, mg/1 
Calcium, mg/1 
Sodium, mg/1 

Iron, mg/1 
Chromium, mg/1 
Magnesi urn, mg/1 
Potassium, mg/1 
Zinc, mg/1 

Cadmium, mg/1 
Lead, mg/1 
Total Organic Carbon, mg/1 

5.6 
2080 

5.0 
1950 

97 

1300 
<0.1 
0.1 

26 
1.0 

23 
<0.1 

0. 020 
260 

52 

175 
<0.01 
88 

9.0 
0.94 

<0.01 
<0.02 

6.7 

- Cant i nued -

Well 2 

5.2 
3370 

10 
3990 

35 

2700 
1.8 
0.1 

19 
3.0 

53 
<0.1 
<0.005 

360 
18 

245 
0.02 

180 
15 

1.2 

<0.01 
<0.02 
11.3 

Well 3 

7.2 
2600 

365 
2440 

140 

1200 
11 
0.1 
2.0 
0.5 

<10 
<0.1 
<0.005 

340 
110 

9.0 
0.01 

170 
22 
1.1 

<0.01 
<0.02 

7.8 

Well 4 

7.0 
2630 

199 
1150 

25 

640 
1.3 
0.1 
2.0 
0.8 

<10 
<0.1 

0.030 
190 

28 

6.5 
0.02 

76 
16 

0.08 

<0.01 
~<0.02 

6.2 



420 Da'lis Ave.· P.O. Box 51· D<~yton, OH 45401 • 5!3/253-8805 

C H A I N 0 F C U S T 0 0 y· 

T!NATION: 1<Thr Job No. '2.0'-\~':? 
0 

Cips,~t~nc ~*. Cll ENT ~s;:-

TRANSPORT METHOD A .. J-o 

1 er Number: 6v'i"-: J 

PERSONS HA'lOLlNG THIS ITEM PLEASE FILL OUT BELO',' lMMEDJATEL Y AS RECEIVED. 

-Y~MS'\'-·Q -;- --
. '~ ~/'r .;J ('/,- t: .. <Y ..... 

~ ~~ o-> - \"<.:,oo f','f'-1\. 

"??""-'"'"' .. ~./ •. .- .... , sampled the water on at . 
(time) 

of 
received the samples for 

---------------------------
1nsport/ 

(other reason) 
on ---.,....,--...,..-------

(date) 
at 

(time) 

of 
received the sam~les for 

---------------------------
:nsport/ 

(other reason) 
on --.,.-,---,--------

(date) 
at 

(time) 

of 
received thi samples for 

----------------------
an sport/ 

(other reason) 
on ~--,..,......,--c--------(date) 

at 
(time) 

~-~ V); -~!L- of l$nvSZ-<--f1Uvt.vt. received/placed the 

1\ u 
.mplesiJor processing in. the BOWSER-HORNER laboratory/_-:--:-:------"?7:-:-;------

{date) 

Other 

Lou. tion1: 

(other; specify) 

at _..:..'7...:.:.::;:o7o?::-,----
(timel 

60WS£R-MORN£R. INC. 

Te.stins Division • 

BOWSER-MORNER ASSOClATES.lNC. 

£nginr:edng Division 

12.1. S. St. Clair SL • P.O. Box 838 • Toledo. OH 43696 • 4191255-8200 

169 L Reynolds Rd.• P.O.!lox 24269 • Lexington.l<Y 40524 • 6061273-9111 



>iATER SAHPLlNG FIELD DATA RECORD SHEET 

Technician(s)- 7P"'r'1 1-lt>~-r;; ,/,..___ location: We 11 t .:;:::/ 

" 
Job No. z34Sf? 
Date 'B'-;;;!9- 3G Time //. J~ J;ry 

Type Hater Pipe: 1 1/4" PVC 
--Iron 

X 2" PVC 
New House 

---' 

-----------------
Surface 

4" PVC 
---O.ld House 

Stainles: 
---:Other 

Type of Cap: ;t: Guard Pipe __ Mueller Friction Cap X Padlock Other --

Depth to Water .:;;5. 
01 

Taken from: 
Top of Guard Pipe---:-:-
Top of Water Pipe _ _,_X-'-
Top of Ground 

Depth of Well: S/. 3 / ~-/. ~ - Ji.:; -.:- /6 . ..} -> ./!~•-:'"~-' v-:.,;,_,- ..... :r -.: J. 7_jt:~11,... .S 

.J. 7 -' .i • 7. I 

Evacuation Method: 
Teflon PVC 
Bailer ~ Bailer ___ .....; --~Submersible Pump 

....---, 
Yes/no:Dedicated Equipment 

\.../ 

Volume Removed or Time Pumped: 

Field Cleaning Equipment: 
None )(Distilled Water 

------' 
Steam ---· 

Sampling: 
Temperature: pH ______ _ 

Color: 

Amount of Unpreserved Sample Collected 

Amount of HzS04 Preserved Sample Collected

Amount of HN03 Preserved Sample Collected 

Other Preservative 

-~liform- DON'T TOUCH WATER 

Odor: 

__ _;Pitcher Pump __ .....:Other 

__ __cOther, Explain 

-· Conductivity: 

Iced? 
X 

Notes: Problem/Discrepancies - use bacl: of page if needed. Sketches are helpful. 

BOWSER-MORNER 



\lATER SAJ1PLING FIELD DATA RECORD SHEET 

Location: __ _ We 11 1 -!!.fT....;:J.~----

Job No. z/345$ 
Date 3-;29- g(p Time IO:// ,ad 

Type Water Pipe: 1 l/4" PVC 
--Iron 

X 2" PVC 
__ ..;New House 

Surface 

4" PVC 
--Old House 

__ _;Stain 1 e~ 
__ _;Other 

Type of Cap: ~Guard Pipe ____ Mueller Friction Cap _2C_fadlock Other 

;;;~//0 '" Depth to Water....::..:.:---
Taken from: 
Top of Guard Pipe __ _ 
Top of \later Pipe ~ 

· Top of Ground 

Depth of Well: 
"':.!".a'- ~tf.""/Or :- 2 ';J u - ;. J ..J•?-"·n-; 5 

/. 3 }I 3 1" J.f 

Evacuation Method: 
I· ~ ,. ; :: /o. 4 

Teflon PVC 
B a i1 er X B a i 1 er ---· Submersible Pump Pitcher Pump ---· 

___ O.ther 

Yes/~ Dedicated Equipment 

Volume Removed or Time Pumped: 

Field Cleaning Equipment: 
None x Distilled \later __ __; -----'Steam 

Sampling: 
Temperature: pH _____ _ 

Color: 

Amount of Unpreserved Sample Collected 

Amount of HzS04 Preserved Sample Collected· 

Amount of HN03 Preserved Sample Collected 

Other Preservative 

Coliform- DON'T TOUCH WATER 

Odor: 

j.S -2 

__ _:Other, Explain 

·-·Conductivity: 

Iced? 
y 

Notes: Problem/Discrepancies - use back of page if needed. Sketches are helpful. 

BOWSER-MORNER 



WATER SAMPLING FIELD DATA RECORD SHEET 

echnician(s) /err>{ /2a.!"aclc._ 
~ 

Location: 

Job No. J-515 f3 
Date 5) -J.9- M Time f: 45 flt1 

Type Water Pipe: l 1/4" PVC 
==Iron 

X 2" PVC 
_ ___;New House 

Surface 

4" PVC 
--Old House 

__ _:Stainles~ 
__ _;Other 

Type of Cap: ~Guard Pipe Mueller Friction Cap ~Padlock Other 

Depth to Water IS.D' 

Depth of Wel1: I :r7. o 

Evacuation Method: 
Teflon PYC 

___ .Sailer X Bailer ---~Submersible Pump 

Yes(.§";Dedicated Equipment 

Volume Removed or Time Pumped: 

Field Cleaning Equipment: 
-----'None ;< Distilled Water ___ .Steam 

Sampling: 
Temperature: (or .5ZJ'l) pH _____ _ 

Color: 

Amount of Unpreserved Sample Collected 

Amount of HzS04 Preserved Sample Collected· 

Amount of HN03 Preserved Sample Collected 

Other Preservative 

1liform- DON'T TOUCH WATER 

Odor: 

/.5of.. 

Taken from: 
Top of Guard Pipe __ _ 
Top of Water Pipe X 

Top of Ground 

__ _:Pitcher Pump 

____ Other, Explain 

.. Conductivity: 

_.1"'>/onc.. 

__ _:Other 

Iced? 
X 

Notes: Problem/Discrepancies - use back of page if needed. Sketches are helpful. 

801\'SER-MORNER 



WATER SAMPLING FIELD DATA RECORD SHEET 

Technici an(s) _/0-r<f /%sar/r location: Well 1 _~~h1~·----------
..r 

Job No. Z54SZJ 
Date S:-~9~ 8?P Time //'"'" /}11 

Type Water Pipe: 1 1/4" PVC 
--Iron 

;< 2" PVC 
___ ....;New House 

---
Surface 

4" PVC 
----""'Old House 

-----est a in 1 es~ 
____ Other 

Type of Cap: _?{_Guard Pipe Mueller Friction Cap L_Padlock Other 

Depth to Water !0.3 
, 

Depth ofWell: 

Evacuation Method: 
·Teflon PVC 
Bailer Y Bailer ____ __; 

Yes!QQ·Dedicated Equipment 

Volume Removed or Time Pumped: 

Field Cleaning Equipment: 

.:;;;.,o- 10. 3 , .;;v. 7 

::1.£>3' //J.:;,-

____ ....:Submersible Pump 

----"None X Distilled Water Steam 
------' 

S amp 1 ing: 
Temperature: pH ---------

Taken from: 
Top of Guard Pipe 
Top of Water Pipe---,)<'-,-.
Top of Ground 

____ _;Pitcher Pump ___ Other 

____ Other, Explain 

· Conductivity: 

Color: Odor: tl,....,t.-

Amount of Unpreserved Sample Collected 

Amount of HzS04 Preserved Sample Collected· 

Amount of HN03 Preserved Sample Collected 

Other Preservative 

Coliform- DON'T TOUCH WATER 

Iced? 

/S~ X 

Notes: Problem/Discrepancies - use back of page if needed. Sketches are helpful. 

BOWSER-MORNER 



BO\VSER-MORNER, INC. 
CCFi?C:.t..:.TE . .!ZO Davis Ave. • P.O. Sex 51 o Daytcn. OH ~5.:.01 • 51:.!/2:3-SS:S 

TOLEDO OtS'i"niCT: 122 S. St. Clair St. e ?.0. ecx B3a • Toledo, OH 43::5 e 419/255-0Z::O 

LABORATORY REPORT 

American Steel Foundry 
'or11o· : Dept. 27 BOWSE:R-MORNER, INC. O•••: October-14, 1985 

L&boratory No.: R 091938 
Autnoeaz.ation: Attn: Mr. Steve Thrasher 

oarton. Four (4) we11 water samples for chemical analysis, received Septe:.",ber 19, 1985 • 

.. '1?LE IDENTIFICATION: 

The samples were identified as wells 1 through 4. 

:~T METHODS: 

The analyses were performed in accordance with Standard Methods for the 

::~ination of Water and Wastewater, 15th Edition. The s~ples were filtered before 

::als analyses. 

:sT RESULTS: 

See attached detail sheet. 

-Client 
-rile 
~K/pc 

Respectfully Submitted, 

BOWSER-MORNER, INC. 

~~-~~~ 
James M. K~~per, Chemist 
Analytical Sciences Division 

11 samples recovered from this project will be retained at this laboratory for a 

eriod of 30 days unless we are informed to the contrary. 

All fleJXJrl$ Remain The C::nl1denual Property 018awser-Morner And No Publication Or Oi:ttiJution 

Of fleporu May ae Maae W1tflavt Our Espteu Wtilten"' Conunt.. !z=e;t .A.z At.Jtflon:ed Br Ctmtrat:t. 



:J::z:--i c=.n St.=:: 1 Foundry 
_...d..V._..f • I r})/ I 7 J ....;. 

:::.;~ 2 

.f 
'. - ' . ·.,-

- =.::. NOo R 091938 
--~-

i~3i ~ESULiS: 

I 

Parameter 
We11 l Well 2 Well 3 Well 4 

·. •. 
~ ; 

pH. 
I . 6.1 5.1 6.9 6.9 

Ccnductivity, lJlTihos/cm 1400 3180 2590-- 1050 

Alkalinity to pH 4.5, mg/1 as CaC03 <1.0 <1.0 360 214 

;;;;mania-Nitrogen, mg/1 1.1 0.6 1.7 1.1 

Total K.jel dahl Nitrogen, mg/1 7.0 16.8 5.3 4.2 

Nitrate-Nitrogen, mg/1 <1. 0 <1.0 1.0 <1.0 

Sulfate, mg/1 749 2320 921 498 

Chloride, mg/1 81 51 213 66 

Total Dissolved Solids, mg/1 1310 4010 2260 1240 

Chemical Oxygen·Demand, mg/1 76 99 38 114 

MSAS, mg/1 0.1 0.1 <0.1 o. 1 

Fluoride, mg/1 1.0 <1.0 1.0 <1.0 

Phenol, mg/1 0.005 <0.004 0.022 0.019 

Cadmium, mg/1 <0.01 0.01 <0.01 <0.01 

Calcium, mg/1 190 370 320 220 

Magnesium, mg/1 48 170 130 70 

Sodium, mg/1 36 19 130 30 

1 ron, mg/1 52 180 11 14 

Chromium, mg/l <0.01 <0.01 <0.01 <0.01 

Lead, mg/1 0.03 0.07 0.04 0.03 

Total Organic Carbon, mg/1 48.4 45. 1 94.5 35.2 



BOWSER-IV10RNER, INC. 
CCRPC'RATE~ 4ZO Oavis Ave. • P.O. Sc1S1 • 0ay1on. OH 454Cl • 51:JI:5:J·68CS 

TOLEDO o:STRICT: 122 S. SL Clair St. • P.O. Bo• 833 • Toledo, OH 43596 • 4191455 8200 

LABORATORY REPORT 

": ·. 

Ame;ican Stee1 Foundry 

'•o: : 6HI Dept. 27 

H (14~. 151 11<?J'; 

o~~e: August .;?6, 1965 

labo,.lory No.: R 08,523 
Authotiu11on: 

Attn: Hr. Steve Thrasher 

,,", Four (4) well water samples for chemical analysis, received August 15, 1985. 

".?LE l DENTI FI CATION: 

The samp 1 es were identified as Wells 1 through 4. 

~L YTI CAL METHODS: 

The analyses were performed in accordance with Standard ~ethods for the 

!~ination of Water and Wastewater, 15th Edition. 

.Si RESULTS: 

' 

mduc:tivity, llmhos/on 
:t1l Alkalinity to pH 4.5, mg/1 as CaCOl 

:r.:onia Nitrogen, mg/1 
Jtal Kjeldahl Nitrogen, mg/1 

itrate Nitrogen, mg/1 
Jl fate, mg/1 
~loride, mg/1 
otal Dissolved Solids, mg/1 

.'1~i cal Oxygen Demand, mg/1 

ethylene Slue Active Substances, mg/1 

'luoril:.e, mg/1 
'henol, mg/1 
:ac:;~iurn, mg/1 
:alcium, mg/1 
'~gne~!JJm, mg/1 
:odiun, -mg/1 
iron-;--mg/1 
: h rom i urn, mg/1 
Le~d, mg/1 
To:al Organic Carbon, mg/1 

1-:""1ient 
2· ,e 
..;~K/pc 

Well 1 ile 11 Z Well 3 

5.6 4.6 6.2 

800 2300 2280 

z z 420 

l.D 4.0 1.4 

1.7 4.8 2.1 
1. 3 <1.0 <l.D 

450 2100 1250 

21 13 120 

730 3340 2660 

11.2 59.3 16.3 

0.3 . 0.1 <0. 1 

0.25 1.1 0.40 

0.030. 0. 075_ 0.038 

<0·. 01 D. 01· 0.01 

136 301 350 . 

50 160 170 

53 25 116 

43 260 16 

<0.01 0.05 0.04 

0.10 o. 13 0.06 

.42.8 7Zl 43.2 

Respectfully Submitted, 

BOWSER-HORNER, lliC. 

~~-~~ 
~ames M. Kemper, Chemist 

Analytical Sciences Division 

All/tlporfl R~rnsin TM CD11fid~,,,-,, Prop,...,., Of Sow·se,·Mou..,.r AM No PIJbllutiott Or Oistrbf.lfiM 

01 !fegotU Msr Be Msde W1thc;u.lf OW"' (zr;rtUl Wtrtren Cwnuf'IL. [,~,ep( As Avthori~~d Br COI'IItrs~:t. 

We 11 4 

6.4 
1170 
250 
1.4 
1.7 

<1. 0 
560 
35 
1120 
6.6 

<0.1 
0.33 
0.020 

<0.01 
200 
55 
35 
16 
0.05 
0.06 
13.2 



State of Ohio Environmental Protection Agency 

· .0. Box 1049, 1800 WaterMark Dr. 
olumbus, Ohio 43266-0149 

October 3, 1988 

Mr. David E. Statler 
American Steel Foundries 
1001 East Broadway 
Alliance, OH 44601 

Dear Mr. Statler: 

Richard F. Celeste 
Governor 

Enclosed is the final report for the Comprehensive Groundwater Monitoring 
Evaluation (CME), concerning American Steel Foundries in Mahoning County, 
Ohio. The CME was conducted to determine the facility's compliance with state 
and federal interim status standards for owners and operators of hazardous 
waste treatment, storage, and disposal facilities; specifically rules 
3745-65-90 through 3745-65-94 of the Ohio Administrative Code (OAC) and Title 
40, Part 265, Subpart F of the Code of Federal Regulations (40 CFR Part 265). 
The above noted regulations pertain to groundwater monitoring. The CME was 
performed by Richard Freitas and Kevin Bonzo of the Ohio EPA. 

The CME report consists of several sections including background information 
and data on site history and operations, various RCRA checklists, and comments 
developed from the completion of said checklists. A review of the CME 
revealed the violations listed below which are explained in the Compliance 
Status Summary section on page 37 of the enclosed report: 

1. OAC rule 3745-65-90(A)/40 CFR 265.90(a); American Steel Foundries has not 
implemented a groundwater monitoring program capable of determining the 
facility's impact on the quality of groundwater in the uppermost aquifer 
underlying the facility. American Steel Foundries has not identified the 
uppermost aquifer underlying the facility. 

2. OAC rule 3745-65-92(A)/40 CFR 265.92(a); American Steel Foundries does 
not have a groundwater sampling and analysis plan that is kept at the 
facility. 

3. OAC rule 3745-65-92(C)(l)/40 CFR 265.92(c)(l); American Steel Foundries 
has not determined background concentrations of the following parameters: 

a. that characterize the suitability of the groundwater as a drinking 
water supply; 

b. that are used in establishing groundwater quality; and, 

c. that are used as indicators of groundwater contamination. 
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4. OAC rule 3745-65-93(A)/40 CFR 265.93{a); American Steel Foundries has not 
prepared an outline of a groundwater quality assessment program. 

These violations will be addressed through the enforcement action against 
American Steel Foundries currently pending at U.S. EPA. 

Sincerely, 

b-~ 
Dave Sholtis, Supervisor 
Compliance/Inspections Unit 
RCRA Enforcement Section 
DSHWM 

1945S(2l-22)DS/MS/drr 

cc : Richard Freitas/Kevin Bonzo 
Tim Krichbaum/Jan Delorenzo, DGW 
Catherine McCord , U. S. EPA 
Philip C. Schillawski 
Squires Saunders & Dempsey 
Counselors at Law 
155 East Broad Street 
Columbus, OH 432t5 

RF 

hael A. Savage, Manager 
RA Enforcement Section 

DSHWM 
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American Steel Foundries, 
Mahoning County, Ohio. 

I. GENERAL BACKGROUND INFORMATION 

The purpose of this report is to document the results of 
a Comprehensive Ground-Water Monitoring Evaluation ( CME ) 
conducted at the American Steel Foundry facility in Smith 
Township, Mahoning County, Ohio. A CME is an extensive 
review of the ground-water monitoring program employed at a 
regulated facility. It is designed to evaluate facility 
compliance with the Resource Conservation and Recovery Act 
( RCRA ) ground-water regulations contained in Title 40, 
Part 265, Subpart F of the Code of Federal Regulations and 
Ohio Administrative Codes 3745-65-90 through 3745-65-94. 

SITE INSPECTION 

A site inspection was performed at the facility on 
April 20, 1988 in conjunction with this ground-water 
monitoring evaluation. Present during the inspection was 
Mr. Charles Rudd, Manager of Quality and Environmental 
Affairs of American Steel Foundries, Mr. Paul Limbach, Works 
Engineer at American Steel Foundries, Mr. Kevin Bonzo, 
Division of Solid and Hazardous Waste, Northeast District 
Office of the Ohio EPA, and this author Mr. Richard Freitas, 
Division of Ground Water, Northeast District Office of the 
Ohio EPA. The company hydrogeologic consultant, Bowser
Morner Associates, Inc., was not made available to discuss 
the details of the ground-water monitoring program at the 
facility. 

SOURCES OF INFORMATION 

This report is based upon an extensive review of files 
and documents available at the Northeast District Office of 
the Ohio Environmental Protection Agency. Regulatory file 
information on American Steel Foundries is maintained at the 
Ohio EPA Northeast District Office. Information contained 
within these files includes inspection reports, records of 
communication, internal memoranda and documentation from the 
US EPA. The following documents were utilized in the 
preparation of this report: 

1) Regulatory/Correspondence files, American Steel 
Foundries, Division of Solid and Hazardous 
Wastes, NEDO-OEPA. 

2) Report: Water Resources of the Mahoning River Basin 
by W.P. ·cross, M.E. Schroeder, and S.E. Norris, 
US Geologic Survey Circ. 177, 1952, 57 pp. 

3) Report: Geology of Stark County, by Richard M. 
Delong and George M. White, Ohio Dept. of Natural 
Resources Bull. 61, 1963. 
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American Steel Foundries, 
Mahoning County, Ohio. 

4) Report: Geology and Ground-Water Resources of 
Portage County, Ohio, by John D. Winslow 
and George W. White, USGS Prof. Paper 511, 1966. 

5) Report: Geology of Water in Ohio, by Wilber Stout, 
Karl VerSteeg, and G.F. Lamb, ODNR Bull. 44, 1943. 

6) Report: Soil Survey, Mahoning County. Ohio, 
US Dept. of Agriculture, 1971. 

7) Report: Environmental Assessment of the American 
Steel Foundries Lake Park Drive Disposal Site, 
Alliance, Ohio, Bowser-Morner Consultants, 
Feb. 14, 1986. 

8) Map: ground-Water Resources of Mahoning County, 
by Katie Shafer Crowell, ODNR, 1979. 

9) Map: Underground Water Resources, Mahoning River 
Basin ( Upper Portion ), by James W. Cummins, 
ODNR, 1960. 

10) Map: The Hydrogeology of the Pottsville Formation 
in Northeastern Ohio, by Alan C. Sedam, 
USGS Hydrologic Investigations Atlas HA-494, 

1973. 

11) Map: US Geologic Survey 7.5 minute topographic 
map, Alliance, Ohio, 1978. 

Facility Location, Operation and History 

The American Steel Foundries ( ASF ) disposal facility 
is located at Lake Park Boulevard and Heacock Road in Smith 
Township, Mahoning County, Ohio near the City of Sebring. 
It can be located on the USGS Alliance, Ohio 7.5 minute 
topographic map at a latitude of 40 55'0"'N and longitude 
81 2' 30 "'W, in the NE quarter of Section 33, Smith Township, 
Mahoning County (Figure 1 ). Formerly a coal strip mine, 
this property was purchased in 1966 by American Steel 
Foundries and in 1967, was approved by the Board of Health of 
the Mahoning County General Health District for the operation 
of an industrial waste disposal site. 

Waste streams originally approved for disposal at this 
facility by the Mahoning County General Health District 
included open hearth slag, sand, dirt, silica sand and 
various types of brick and sand washer sludge. Throughout 
the 1970's, inspections conducted at the facility by the 
local health department and the Office of Land Pollution 
Control noted frequent occurrences of open dumping and 
disposal of unapproved material. 

Page 2 
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American Steel Foundries, 
Mahoning County, Ohio. 

Pursuant to changes in the solid wastes laws of Ohio in 
March 1979, the Ohio EPA requested that American Steel 
Foundries submit plans for their disposal of solid wastes as 
defined by newly amended regulations and also to secure a 
Permit to Install for disposal of sludges. In May 1979, the 
Ohio EPA requested that ASF perform leachate tests on the 
slag and foundry sand to determine whether the material was 
exempt or regulated solid waste. In July 1979, ASF 
petitioned the Ohio EPA for a hearing on this matter. The 
request was dismissed by the Attorney General for lack of 
jurisdictional basis to conduct the hearing. 

In August 1980, ASF filed a Notification of Hazardous 
Waste Activity for the disposal site. A Part A application 
was filed in November 1980 for landfill disposal of D006 
waste ( EP toxic for cadmium). In June 1982, ASF requested 
the USEPA to withdraw the Part A application based on their 
testing of the waste stream. The USEPA acknowledged this 
request in April 1983 based on information submitted by ASF. 

In November 1984, the Ohio EPA conducted a hazardous 
waste inspection at the ASF production and disposal facility. 
The purpose of the inspection was to verify ASF's request for 
the withdrawal of their Part A application. At this time, 
the Ohio EPA requested that ASF split samples with the Ohio 
EPA on the foundry sand, electric arc furnace dust and sand 
washer sludge. Based on the Ohio EPA analytical results, the 
electric arc furnace dust was identified as a hazardous waste 
since it was EP toxic for cadmium. In April 1985, an 
inspection of the disposal facility was conducted to evaluate 
the compliance with applicable treatment, storage, and 
disposal regulations. The ASF disposal facility was found to 
be in violation of several applicable regulatory requirements 
and did not pursue compliance. 

In November 1985, the Ohio EPA prepared a CERCLA 
Preliminary Assessment for this site. In response, ASF 
conducted an environmental assessment/impact study of the 
disposal site. This study included the installation of 
ground water monitoring wells. The report in its final form 
was completed in February 1986 and submitted to the Ohio EPA. 

In August 1986, the USEPA conducted additional sampling 
of different waste streams at the facility. Results again 
indicated that wastes disposed at the Sebring facility were 
RCRA-regulated hazardous wastes based on EP toxicity criteria 
for cadmium and lead. 
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American Steel Foundries, 
Mahoning County, Ohio. 

In May 1987, the USEPA filed a 
District Court which cited numerous 
Sebring Township disposal facility. 
include: 

civil action in the US 
RCRA violations at the 

The general allegations 

1) The disposal of hazardous waste without a permit 
and without interim status after June 25, 1982; 

2) Failure to submit a Part B application or to 
certify compliance with ground water monitoring 
and financial responsibility requirements by 
November 11, 1985. 

3) Continued disposal of hazardous waste beyond 
November 8, 1985. 

4) Failure to submit adequate closure and post-closure 
plans after the loss of interim status. 

The Ohio EPA conducted a RCRA inspection of this 
facility in August 1987. ASF claims that as of May 1987, 
they have ceased disposal of electric arc furnace dust at the 
Sebring facility. ASF continues to be in violation of 
applicable treatment, storage, and disposal regulations at 
this disposal facility. 
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American Steel Foundries, 
Mahoning County, Ohio. 

II. REGIONAL GEOLOGY 

The ASF facility is located in Mahoning County within 
the glaciated portion of the Allegheny Plateau physiographic 
province. The county soils report notes that several types 
of glacial drift of Wisconsin age are exposed at the surface 
( p. 115 Soil Survey of Mahoning County). Glaciers 
apparently had crossed the county before the Wisconsin 
glaciation because deposits of Illinoian and pre-Illinoian 
drifts are buried beneath the Wisconsin drift in Columbiana 
County to the south. The drifts of Wisconsin age were 
deposited during three substages of the Grand River lobe of 
the late Wisconsin glacial period ( Figure 2 ). According to 
Bowser-Morner consultants, the surficial deposits southwest 
of the City of Sebring are mapped as ground moraine with 
large Kent end-moraine deposits lying approximately two miles 
to the southwest. The end moraine deposits apparently 
consist mainly of Lavery tills. 

Bedrock apparently is overlain by only a thin veneer of 
glacial drift. In the vicinity of the City of Sebring, this 
drift averages less than 25 feet in thickness ( Bull. 41, p. 
438 ). Bedrock beneath the till consists of sedimentary 
rocks of the Pennsylvanian Age Allegheny and Pottsville 
Groups. A generalized section showing this sequence of rock 
strata in neighboring Stark County is shown as Figure 3. The 
sequence consists of alternating layers of thick and thin 
layers of sandstone and shale with thin lenses of limestone 
and coal. In Mahoning County, in the vicinity of the ASF 
facility, the bedrock layers dip generally to the southwest 
at an approximate grade of 1% ( Bowser-Morner ). Apparently 
no known buried valleys are present in the vicinity of the 
City of Sebring ( p. 440, Bull. 41 ). However, along the 
general course of the Mahoning River there is evidence of an 
old valley floor ( p. 574, Bull. 41 ). Valley fill in the 
vicinity of Alliance, approximately one mile west of the ASF 
disposal facility, serves as major aquifer in the region. 

Groundwater Resources of Mahoning County 

According to the Underground Water Resource Map 
Cummins, 1960 ), all of the bedrock sandstone formations in 

Mahoning County yield adequate supplies of water for farm and 
suburban home use. The shale layers and limestone beds may 
yield moderate amounts. The unconsolidated deposits range 
from glacial clays on the surface which yield little or no 
water, to coarse, well-sorted gravel deposits, which when 
adjacent to a surface stream, may yield over 500 gallons per 
minute. Terrace gravels adjacent to the Mahoning River have 
yielded over 1,000 gallons per minute in several wells, 
however, the formation is not horizontally consistent for any 
considerable distance and extensive drilling is required to 
locate new supplies ( Cummins, 1960 ). This same type of 
gravel deposit, located a distance from the river will not 
yield large quantities of water. 
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Figure 2. 
Glacial Deposits of Northeast Ohio 
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American Steel Foundries, 
Mahoning County, Ohio. 

Major bedrock aquifers in the county consist of the 
Clarion Shale Member of the Allegheny Group ( Stout, 1943 
and the Homewood, Connoquenessing and Sharon Members of the 
Pennsylvanian Pottsville Group ( Sedam, 1973 ) as well as the 
Mississippian Berea Sandstone ( Crowell, 1979 ). 

Individual ground-water units are described within the 
following section. 

Unconsolidated deposits 

The disposal facility is adjacent to a valley-fill type 
aquifer. This aquifer lies between the disposal site and the 
City of Alliance along the general course of the Mahoning 
River. Near the disposal facility, the fill consists of 
isolated sand and gravel lenses in thick glacial outwash 
deposits (Crowell, 1979 ). These deposits may reach up to 
100 feet in thickness. Yields in this portion of the fill 
are low generally ranging less than 10 gallons per minute. 
Wells not encountering sand and gravel in this area must be 
drilled into the underlying sandy shales to obtain ground 
water. 

Further west, the valley fill aquifer becomes much more 
productive. About one-half mile west of the disposal 
facility, the valley fill consists of sand and gravel 
deposits ranging up to 200 feet in thickness (Crowell, 1979). 
Yields in this area generally range from 25 to 100 gallons 
per minute. Near Alliance, approximately one mile west of 
the facility, sustained yields of several hundred gallons per 
minute are achievable. Valley fill in this area consists of 
permeable sand and gravel deposits over 100 feet in 
thickness. Yields of up to 500 gallons per minute are 
achievable and this area represents the best ground water 
area of Mahoning County. 

Cons.olidated Rock Aquifers 

Berea Sandstone 

Little information is available concerning the water 
bearing properties of the Berea Sandstone in Mahoning County. 
According to the Ground Water Resource Map of Mahoning 
County, this aquifer and the overlying Sharon Sandstone may 
supply significant amounts of water to isolated regions 
within the county. Total yield from composite wells 
penetrating the Sharon and Berea Sandstone in the county 
range from 25 to 100 gallons per minute. Greater yields of 
up to 200 gallons per minute may be available for 
intermittent periods of pumping. At Canfield in Central 
Mahoning County, these two sandstones yield over 200 gallons 
per minute to water wells. 
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American Steel Foundries, 
Mahoning County, Ohio. 

Cuyahoga Group 

In neighboring Portage County the Sharon sandstone is 
separated from the underlying Berea sandstone by the 
alternating sandstones and shales of the Cuyahoga Group. 
Little is written concerning the aquifer characteristics of 
this Group within Mahoning County. The rock strata of the 
Cuyahoga Group apparently do not represent major aquifers in 
this area and most wells are probably drilled through it into 
the underlying Berea Sandstone. 

Pottsville Group 

The principal aquifers of the Pottsville Group in 
Mahoning County include the Sharon, Connoquenessing and the 
Homewood Sandstone Members. A generalized columnar section 
showing each of these units is shown as Figure 4. Average 
transmissivity values for each aquifer in Mahoning County 
were calculated by Sedam, 1973, from specific capacity data 
derived from driller's logs using the graphical method 
developed by Theis, Brown, and Meyer ( 1963). Computed 
values vary over a wide range for each of the Pottsville 
aquifers chiefly because of variations in aquifer thickness. 
Even where the thickness and permeability are constant, 
differences in apparent transmissivity result from 
differences in depth of penetration of the wells, and the use 
of specific capacity data based on aquifers tests of varying 
duration. The following is a description of each member. 

§hg!:.Qil l:::t~lliQ-'21: 
Little information is available concerning the 

mineralogy/petrography of the Sharon Member in Mahoning 
County. The unit is well studied in adjacent Portage County 
to the northwest. The following information has been taken 
from the report, Geology and Ground-Water Resources of 
Portage County, by John D. Winslow, 1966. 

" The Sharon Member is a sandstone 
occurring at the base of the Pottsville Group 
lying unconformably on an erosion surface 
formed on the Cuyahoga Group early in 
Pennsylvanian time. The unconformity has a 
relief of up to 200 feet in Portage County 
which is reflected in the thickness of the 
Sharon Member. The conglomerate unit of the 
Sharon Member has a thickness of as much as 
250 feet where it was deposited in a broad 
channel cut into the Mississippian rocks. In 
the marginal areas of the channel, located in 
the southeastern portion of Portage County, 
the conglomerate unit thins to about 20 feet 
and in places may be missing, owing to 
non-deposition on the uplands of the early 
Pennsylvanian erosion surface." 
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American Steel Foundries, 
Mahoning County, Ohio. 

" In Portage County, the Sharon Member 
consists of a thick sandstone having a basal 
quartz-pebble conglomerate in the channel 
areas. The sandstone is a porous, coarse-to
medium-grained orthoquartzite. The rock is 
friable because the conglomerate grains are 
weakly cemented by silica and iron oxide. 
The conglomerate consists of a mass of well
rounded quartz pebbles and granules commonly 
having little sand-sized matrix or cementing 
material. In places, chemical analysis of the 
rock show it to be as much as 99% silica 
dioxide with impurities being mainly iron 
oxide. Thin shale lenses occur in places 
within the upper part of the conglomerate unit. 
The conglomerate unit of the Sharon Member is 
irregular in distribution and thickness. 
Locally, in Portage and Stark Counties, the 
conglomerate unit may be as much as 250 feet 
thick, whereas in parts of Trumbull, Mahoning, 
and Wayne Counties the unit is missing 
altogether and only the shale unit of the 
Sharon Member is present. Where the sandstone 
is thin or shaly, wells generally yield less 
than 25 gpm and specific capacities are 
typically less than 1 gpm per foot of drawdown. 

" Overlying the Conglomerate unit of the 
Sharon Formation in Portage County is a shale 
member which underlies the Connoquenessing 
Sandstone Member of the Pottsville Group. The 
shale unit ranges from 0 to 90 feet in 
thickness . The shale is generally sandy and, 
in places, a thin shaly conglomerate occurs. 
Two coal units occur within the shale unit, 
the Sharon Coal and the Quakertown Coal. 

In Mahoning County, the Sharon member is over 200 feet 
in depth. Little information concerning the thickness or 
composition of the member in this County is available. The 
USGS hydrologic atlas ( Sedam, 1973 ) list this aquifer as a 
fair to good source of water in the county with yields to 
wells averaging generally less than 10 gallons per minute. 
Transmissivity of this aquifer averages 2,400 gpd/ft in 
Mahoning County (Sedam, 1973 ). 

Connoquenessing Member 

The Connoquenessing Sandstone Member unconformably 
overlies the shale unit of the Sharon Member and underlies 
the Mercer Member. Information concerning the thickness of 
the unit in Mahoning County is unavailable. The following 
information has been taken from the report, Geology and 
Ground-Water Resources of Portage County, by John D. Winslow, 
1966. 
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American Steel Foundries, 
Mahoning County, Ohio. 

" In Portage County the Connoquenessing 
Sandstone ranges in thickness from 0 to 140 feet 
and is present in most of the county. It 
occurs as either a massive sandstone or as two 
sandstone units separated by as much as 50 feet 
of shale. Lithologically, the Connoquenessing 
is a coarse to medium grained sandstone. 
Generally, the member is micaceous and contains 
considerably more feldspar and clay than does 
the conglomerate unit of the Sharon Member. 
Commonly, the unit is crossbedded and the dip 
of the crossbeds ranges from southwest to 
northwest. The direction of the dip of the 
crossbeds is indicative of an easterly source 
area. In some areas of Portage County, the 
.sandstone contains numerous rounded granules 
and pebbles of quartz, but these beds are 
never as extensive or as thick as the 
conglomerate beds of the Sharon Member." 

In Mahoning County, the Connoquenessing lies at depths 
of less than 200 feet. It is the principal aquifer in the 
county where the Sharon is deeply buried or poorly developed. 
Transmissivity of the aquifer averages about 2,500 gpd/ft 
with specific capacities generally less than 1. It is a fair 
to good source of water with yields generally ranging from 10 
to 25 gpm. Larger yields of up to 50 gpm are common and 
wells in the Canfield area of Mahoning County, yield up to 
500 gallons per minute from this aquifer (Sedam, 1973 ). 

Mercer Member 

The Mercer Member of the Pottsville Group includes the 
shale, thin coal, underclay, limestone and sandstone units 
that lie above the Connoquenessing Sandstone Member and below 
the Homewood Sandstone Member of the Pottsville Formation. 
It is not considered a major aquifer in this county although 
it may yield small quantities of water to local wells. 

Homewood Sandstone Member 

Little information is available concerning the Homewood 
Sandstone in Mahoning County. In neighboring Portage County 
to the northwest, the Homewood is the uppermost unit of the 
Pottsville Group. The following information has been taken 
from the previously referenced report, Geology and Ground
Water Resources of Portage County, by John D. Winslow, 1966. 

·· The Homewood Sandstone Member 
unconformably overlies the Mercer Member of the 
Pottsville Group. The erosion surface that 
existed prior to the deposition of the Homewood 
Sandstone Member was in places cut deeply into 
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American Steel Foundries, 
Mahoning County, Ohio. 

the Mercer Member. The basal few feet of the 
Homewood Sandstone Member in the section is 
conglomerate consisting of nodular ironstone 
concretions and angular fragments of coal and 
shale eroded from the underlying Mercer Member. 

" The lithology of the Homewood ranges 
from a well-sorted coarse-grained white 
quartzose sandstone to a tan, poorly-sorted, 
clay-bonded micaceous medium to fine-grained 
sandstone. The thickness of the sandstone 
ranges from 0 to about 80 feet in Portage 
County. The full section is nowhere present 
in the county, owing to erosion in the late 
Tertiary time and glacial scour during the 
_Pleistocene. In the south-central part of the 
county, a thin discontinuous shale unit is 
reported in the sandstone by drillers. The 
shale has a maximum thickness of about 30 feet. 

" The crossbedding has a considerable 
range in the general direction of dip. 
Generally, the dip of the crossbedding is 
southwestward with variations from northwest 
to southeast. The course of the channels in 
the Homewood Sandstone Member has not been 
observed in Portage County, however, an 
easterly source is most likely since the 
sandstone would not be expected to be in the 
Pennsylvanian basin to the south and west of 
the county. 

" In Mahoning County, the Homewood 
sandstone lies at less than 200 feet from the 
surface. It is overlain by the coal bearing 
strata of the Pennsylvanian Allegheny Group. 
It is a fair to good source of water with 
wells generally yielding in the range of 10 
to 25 gpm. Where the sandstone is thick, 
yields of up to 30 gpm are available. 

An aquifer test of the Homewood near Lowellville in 
Mahoning County resulted in a transmissivity calculation of 
T= 19,000 gpd/ft, and storativity of S= 0.0002 for this area 
( Sedam, 1973 ). Generally, the transmissivity of this 
aquifer averages around 1,800 gpd/ft in Mahoning County with 
specific capacity generally less than one (Sedam, 1973 ). 
Hydraulic conductivities range from 5 to 200 gpd/sq-ft and 
are typically less than 100 gpd/sq-ft. 
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American Steel Foundries, 
Mahoning County, Ohio. 

Allegheny Group 

Principal aquifers of the Allegheny Group consist of 
alternating layers of thick and thin layers of sandstone and 
shale with thin lenses of limestone and coal. The principal 
aquifer within Mahoning County appears to be the Clarion 
Shale Member of the Pennsylvanian Allegheny Group 
( Stout, 1943 ). No information concerning the hydraulic 
properties of this aquifer in Mahoning County could be found. 

A description of the Clarion shale may be found on 
page 51, Geology of Stark County, by Richard DeLong and 
George White. The following information is taken from this 
report. 

" The term Clarion is applied to a coal 
bed that closely underlies the Vanport 
Limestone, and to the sandstone between the 
Clarion Coal and Winters Coal. In the absence 
of these two coal beds, the Clarion Shale of 
Stark County occupies the interval between the 
Putnam Hill Limestone and the Vanport 
Limestone (Figure 3). This shale body extends 
upward to the Lower Kittanning underclay where 
the Vanport limestone is missing. " 

" Lithologically, the Clarion Shale is a 
soft, nonresistant rock that weathers extremely 
rapidly. Sandstone is usually absent from the 
section, but where present it is thin, 
fine-grained, and occurs close to the Lower 
Kittanning underclay, or the Vanport Limestone, 
if that member is present. In freshly cut 
highwalls, two types of shale are found, one 
a light bluish gray, the other buff to brown 
or pale olive-drab. Concretions are present 
in both types of shale however they are most 
numerous in the lower part of the unit. They 
may occur both as scattered nodules and as 
layers 1 to 2 inches thick separated by several 
inches of shale. The bluish-gray shale 
commonly makes up the lower part of the 
Clarion Shale. The shale is fissile or 
semi-fissle to thin, even-bedded, and slightly 
silty. A common feature of this unit is the 
presence of shale dikes. The dikes start a 
few feet above the Putnam Hill Member, continue 
upward, and die out a few feet below the Lower 
Kittanning underclay. Vertical jointing 
parallel to the edge of the dikes gives an 
appearance of false bedding. In some places 
these dikes are spaced as close as 25 to 30 feet. 
Their width is variable, with any one dike 
ranging from 1 to 3 feet in width. 
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American Steel Foundries, 
Mahoning County, Ohio. 

III. SITE DESCRIPTION 

~£~~ ~~~££iEiiQnLQ~£f~£~ Dr~in~g~ 
The American Steel Foundries Lake Park Disposal Site is 

located within an old strip-mine pit. Both the Middle 
Kittanning #6 and Lower Kittanning #5 coal beds were once 
strip-mined here in addition to the Lower Kittanning 
underclay and some of the softer shale beneath it. Previous 
site inspections at the facility by OEPA personnel have noted 
the presence of deep mines exposed along the highwall of the 
pit. How far these horizontal shafts extend is currently not 
known. 

The areas immediately west and south of the site is the 
location of the now abandoned municipal landfill for the City 
of Sebring. The presence of this abandoned municipal 
disposal site represents a potential pollution source for 
ground-water. In addition, previous coal mining activities 
may have already adversely affected local ground-water 
quality in the area. 

According to Bowser-Horner consultants, surface drainage 
from the site flows to the southwest, towards Edwinton Avenue 
and Heacock Coal Road across the old Sebring dump site and 
into a small tributary of the Mahoning River. The confluence 
of this tributary and the Mahoning River lies approximately 
3,000 feet to the southwest of the site. Several water 
bodies exist near the site (Figure 5 ). These water bodies 
were apparently created by the earlier stripping operations 
at the site and may be described as follows: 

1) ""Pond No.1"" A water body formed in an old 
strip-mine pit. It is located immediately north 
of the ASF disposal site on Lake Park Boulevard. 

2) "Pond No. 2" - Located within the strip-pit/disposal 
area on the American Steel Foundries property. This 
water filled strip-pit represents the facility disposal 
area which is gradually being filled in by the addition 
of foundry slag, sand, sludge, and dust. The disposal 
of material within ground-water at this facility 
insures that the wastes will remain saturated which 
greatly increases the chance of leachate generation 
occurring here. 

3) ""Pond No. 3" - This water body lies immediately east of 
the ASF disposal pit and southwest of the Tecumseh 
Trailer Park which lies on the highwall of the former 
coal strip mine. 

4) "'Pond No. 4" - This water body is located immediately 
south of the ASF disposal "Pond No. 2 " and southwest 
of "Pond No. 3". This water body lies immediately 
south of the ASF property line along Edwinton Avenue 
and Heacock Roads. It is located within the old City 
of Sebring landfill. 
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American Steel Foundries, 
Mahoning County, Ohio. 

Water within "Pond No. 4" was observed in a field 
inspection by this author on April 20, 1988. The 
waters within this "pond" were a bright reddish-orange color 
and appeared to be contaminated. 

5) "Pond No. 5" - Located east of the ASF disposal site, 
southeast of the Tecumseh Trailer Park. 

6) "Pond No. 6" - This water body lies south of Heacock 
Road, and southeast of "Pond No. 2" and "Pond No. 3''. 

Although not mentioned by the consultant, water 
contained within these ponds all appear to be hydraulically 
interconnected with and fed by ground-water. No surface 
water inlets or outlets to or from the ASF disposal pond ~2 
are apparent and previous site inspections by OEPA personnel 
have noted the presence of "springs" along the highwall of 
the pit/fill area. The presence of springs/seeps within the 
pit area indicates the ASF disposal "Pond ~2" to be 
hydraulically interconnected with and fed by ground-water. 
Thus, it is apparent that refuse material is being deposited 
directly into the ground-waters present within the strip-pit 
area. 

These "ponds" all appear to be hydraulically 
interconnected with each other via local ground-waters. The 
"ponds" all lie in close proximity to one another and all 
appear to have the same approximate surface water elevation. 
Static water levels during the initial drilling of wells ~2, 
3, 4, and 5 were estimated by the consultant to lie at an 
elevation of approximately 1,070 feet which is the same 
elevation as the surface waters in the American Steel 
Foundries site "Pond ~2", the Tecumseh Trailer Park 
"Pond ~3" and the Sebring landfill "Pond ~4". The 
coincidence of static water level elevations within the wells 
with that of the surface ponds indicates that these "ponds" 
are hydraulically inter-connected with ground-water. Further 
evidence of this interconnection was noted in a site 
inspection at the facility by this author on April 20, 1988. 
During the inspection a rather large spring was discovered 
discharging south of the ASF "Pond ~2" into "Pond ~4 on the 
Old Sebring landfill. Waters in this spring had a reddish
orange color and were seen to be flowing through refuse 
buried at the landfill site. The source of the spring 
appeared to be ponds ~2 and #3 to the north and indicate 
that "Ponds #2 and #3" are hydraulically interconnected with 
"Pond #4" via the subsurface ground-waters. From this 
information it appears that these two water bodies and 
possibly the other water bodies in the area as well are 
hydraulically interconnected via the ground-waters. 
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SITE GEOLOGY 

American Steel Foundries, 
Mahoning County, Ohio. 

The ASF facility is located within a strip-mine pit 
excavated into bedrock. No topographic contours were 
included on the facility site map and the physiography of the 
disposal facility is difficult to visualize except upon site 
inspection. A highwall exists at the site that at one time 
measured approximately 50 to 60 feet in height ( Bowser
Morner ). Apparently the Middle Kittanning #6 and Lower 
Kittanning #5 coal beds were strip mined previous to the 
mining of the Lower Kittanning underclay and some of the 
underlying soft shale. Thus, the section ranging from the 
Middle Kittanning coal bed down to an undetermined depth 
beneath the Lower Kittanning underclay has been excavated and 
probably exposed along the mine pit walls (Figure 3 ). 

Very little information was provided by the consultant 
concerning the local geology/hydrogeology at the site. Of 
the five borings completed at the facility, only two were 
drilled to bedrock. Boring #5 was drilled through the fill 
in the mined-out pit area and encountered shale bedrock at 
approximate elevation of 1,039 feet. Boring #1 at the 
northeast boundary of the strip pit, located upon the 
highwall approximately 80 feet above the pit floor at surface 
elevation of 1,117.7 feet, encountered weathered rock within 
the first ten feet of drilling and a coal bed at about 27.8 
feet depth ( 1089.9 foot elevation ). The coal bed had an 
apparent thickness of approximately one foot and was 
underlain by at least ten feet of clayshale which was highly 
weathered and very soft. This clayshale was considered by 
the consultant to be the Lower Kittanning underclay which was 
mined out in the strip-pit area. Beneath the underclay was 
an additional seventeen feet of shale to the bottom of the 
boring at 1,062.7 feet elevation. This shale may correspond 
to the Clarion shale which may be a local aquifer in the 
area. A ""NX" core was taken to the bottom of the boring at a 
depth of fifty-five feet. The core sample consisted of 
siltstones interspersed with shale. 

Geologic cross-sections provided by the consultant 
are shown as Figure 6. Although, these sections show the 
approximate geometry of the filled pit area they do not 
explicitly delineate the rock strata and potential aquifers 
exposed within the strip pit and thus provide only limited 
information. Screen intervals of the monitor wells should be 
included on these sections along with a clear indication of 
the the aquifer system being monitored. 

A search of ODNR records by this author discovered a 
stratigraphic section that was measured at the site during a 
period of previous coal mining activity. This section is 
listed as Table 1. Since the time of coal mining at the 
site, the Lower Kittanning underclay and underlying soft 
shale have been removed as well. A driller's log from a test 
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F\eld No. ____ _ 

Measured by J • Gran chi 

Date Aug. 11,1960 

Table 1. Measured Stratigraphic 
Section, ASF Strip Pit 

DEPARTh1ENT OF NATURAL RESOURCES 

D!V1SION OF GEOLOGICAL SURVEY 

S"!"RA TIGRAPHIC SECTION 

File No. 15058 

County Mahoninp 

Township Smith 

Section NC -:z; 3 

Quad 11ljznce 

x ________________ ___ 

Section measured in Active Strip mine just 
south of, and near Bandy Crossing Store N.C. Sec.33, 
Smith twp., Mahoning Co. 

y ________________ __ 

ft~.C Sfnf pr7" Rei.----------

Sandstone and shale, alternating thin beds 2"-6" thin 
even oedaed, fine grained. Veri-colored and 
mottled, green , gray, brovm and olive drab on 

Thickness 

Ft. In. 

we a the red surface, grayish brm·;n and light tan on 
fresh break .••...........................•....•.. 18 0 • 

Sandstone, fine grained, massive, mottledlight gray, ol
ivedrab and brown on weathered surface.···· • • • • · • • .1 4 

Shale, sandy, thin bedded, dense, olive drab and gray 
uneven bedding •o....... .. . .. . . .. .. . . .. . .. . . . .. . . .. .. . .. .. .. .. .. . . 1 10 

Sandstone, fine grained, massive, micaceous, profuse 
scattering of black speckles and blotches, light olive 
drab on fresh fracture, mottled olive drab and 
brown on v•leathered surface..................................... 3 2 

Interval 
from base 
Ft. In. 
56 4 

38 4 

37 0 

35 2 

32 0 

Shale, dull olive drab and gray thin even bedded ....... . 1 5 30 7 
Coal, bright, blocky, well cleated, medium banding, 

L nuxerous paper-thin pyritepartings(sampled for 
spores stu~r,) ·~,·· ......................................... . 2 9 27 10 
~.,_tty +6.- mu_.t._~ (,cra;"'";q ""'"""'' .. 

Underclay, light gray, pl!l.stic contains some small wea
thered iron nodules andconcretions •.••.••••••••.•• 3 4 A 24 6 

~ ( 
\. 

Underclay, nodular, buff to reddish brown, heavily 
stained, contains iron nodules and small can-

t . I • 
cr.e l.gns,.o· • · · • · · · · • • ~· • · · · · • • · · • • • • • • • · · · · • · • • · · • • " 4 2 20 ~ 4 

Underclay, light gray, Jll_:stic •••• , • • • • • • • • • • • . . • • • • . • . • 7 ··10 

Siltstone, light olive drab and gray ••••••••••.••••••••• 1 

~le, light gray, non-bedded, calcareons •••..••.••.•••• 0 

Glaysh2le, dark gray, dense uneven bedding., ••..•.••..•• ~ 

.·!, ' ~c..'" :.: > 

4 

8 

0 

12 

11 

10 

6 

6 

2 

6 

6 



7<1~/ Table 1. Con 't. 
Field No. _____ _ File No. l 50?q 

STRATIGRAPHIC SECTION Page No. 
2 

Thickness Interval 
from base 

Ft. In. Ft. In. 

Clayshale, olive drab, t~in even bedding, dense •••• 2 6 4 0 

hoof shale, black, dense, thin evenbedding ••••..... 0 10 3 ~ 

"-

Coal, flinty, bright, blocky, well cleatedthin to 

L medi.~m ba. nds. (sam~led for s,pores st.udy) •••.•. 
7 

P ; · ~~~ ~o<J.q_c .Cc1TCl/', '"'J' CLra-f ,(-R-1$vcd-uJc•, ~tlS?) '""'- ) 
//Vr:J7L.i.J...J A I->-
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American Steel Foundries, 
Mahoning County, Ohio. 

hole boring performed at Tecumseh Village adjacent to the ASF 
disposal site on February 5, 1973 is shown as Table 2. This 
log clearly shows the rock strata present adjacent to the ASF 
site to be comprised primarily of alternating thick and thin 
layers of sandstone and shale with varying thickness of coal 
and underclay. The stratigraphic section and test boring near 
the facility appear to agree with the general sequence of 
rock strata present between the Brookville Coal and Middle 
Kittanning Coal bed within Stark County (Figure 3 ). Deeper 
rock strata/aquifers which may be present beneath the site 
could include the Homewood, Connoquenessing and Sharon 
Sandstone members of the Pennsylvanian Pottsville formation 
( Figure 4 ). 

SITE HYDROGEOLOGY 

No hydrogeologic cross-sections were submitted by the 
consultant and the hydrogeology of the site and the aquifer 
system existing at the facility has not been defined. No 
water table/potentiometric surface maps were prepared. 
Potential aquifers at the site of the facility include the 
alternating sandstone, shale, and coal strata exposed along 
the strip pit walls along with those strata hydraulically 
interconnected with those exposed at the base of the 
excavation. Springs have been noted within the pit area upon 
previous inspections of the facility by OEPA personnel. This 
indicates that the pit/fill area is actually within an 
aquifer. Static water levels within the initial soil borings 
all lie at the same approximate elevation as the surface 
waters of the American Steel Foundries, Tecumseh and Sebring 
Landfill ponds, thus indicating an interconnection between 
these "ponds" and the local ground-waters. 

The base of the excavation appears to lie within a shale 
rock formation lying beneath the Lower Kittanning Clay. This 
rock formation may represent the Clarion Shale has been 
identified as an aquifer in this area ( Stout, 1943, p.440). 
In the strip pit area waste material has been directly placed 
atop this unit. The potential for contaminants to enter this 
rock formation has not been determined. 

SOURCES OF LOCAL WATER SUPPLY 

Local water well logs in the vicinity of the ASF site in 
Smith Township are given in Appendix B. The exact locations 
of these wells with respect to the ASF disposal facility has 
not been clearly indicated in any technical report submitted 
by the facility. From these logs, it is apparent that wells 
drilled in this vicinity draw water from the alternating 
sandstone, shale, limestone and coal strata present in the 
bedrock. Depths of the wells range from 161 to 398 feet. 
Well yields are generally low with large drawdowns. Yields 
range from 2 to 16 gallons per minute with drawdowns ranging 
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from 80 to 252 feet for pumping durations ranging from one to 
24 hours. Static water levels in these wells ranges from 
depths of 22 feet to 70 feet below ground surface. This 
data, however, can not be converted into potentiometric 
surface elevations since no surface elevations were given, 
well depths are variable and measurements were taken in 
different years. 

IV. Ground Water Monitoring System 

Drilling Methods 

Between July 9-11, 1985, five (5) borings were installed 
at the site. Locations of these borings are shown as 
Figure 6. The borings were completed with a truck-mounted 
boring rig utilizing hollow-stem augers. Soil samples were 
taken by means of a 2-inch O.D. split-spoon sampler utilizing 
standard penetration resistance methods ( 140 pound hammer, 
30-inch drop). Samples were collected at maximum intervals 
of 5 feet or at major changes in lithology, which ever 
occurred first. Disturbed auger samples were also collected. 
These samples were visually classified, logged, and sealed in 
moisture-proof jars, and brought to the laboratory for study. 
The position at which an auger sample was obtained is 
indicated on the boring logs as an "A-type·· sample. In 
addition, four disturbed samples were taken by hydraulically 
pressing, at a constant rate, 3-inch O.D. thin-walled 
samplers through the soil strata. The thin-walled samplers 
were sealed and brought to the laboratory for tests and 
evaluation. The position at which a thin-walled sample was 
taken is shown on the boring logs as a '' C-type" sample. 

Forty-six feet of "NX" size rock core was taken at 
boring location #1. According to the consultant, Bowser
Horner, this core was taken to confirm the presence of solid 
rock at the site and to allow determination of the physical 
characteristics of the rock. The core was made with "NX"
size, diamond coring equipment with a specially designed core 
barrel for maximum recovery. The position at which this core 
was taken is indicated on the boring log as a "B-type" 
sample. 

Decontamination procedures for the drilling equipment 
and soil sampling equipment were not given and it is not 
known by this author as to whether any type of fluids were 
introduced into the borehole during drilling/coring which may 
have influenced results of the ground-water sampling. It is 
thus not known whether contaminants may have been introduced 
into the borehole during drilling or to what extent cross
contamination between borings may have occurred. These 
details should be addressed in the facility's sampling and 
analysis plan. 
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Monitor Well Placement/Locations 

Figure 7 shows the locations of five borings performed 
at the site between July 9 and 11, 1985 by Bowser-Morner 
Consultants. Borings #1 through #4 were completed as monitor 
wells. Logs of each boring are shown as Appendix C and 
diagrams of monitor well construction as Appendix D. Table 3 
lists the depths and screen intervals of each of these wells. 

Table 3. 
Monitor Wells 

American Steel Foundries Site 

Surface Top of Screen Rock 
Well # elevation casing Interval type 

1 1117.70 1120.30 1073.20 - 1068.20 Shale 

2 1094.86 1095.41 1065.76 - 1060.76 Spoil 

3 1084.65 1086.85 1064.85 - 1059.85 Spoil 

4 1076.42 1079.17 1051.42 - 1046.42 Spoil 

The reasoning behind the location and screening 
intervals of the monitor wells was not clearly stated in the 
Environmental Assessment Report. The aquifer system present 
at the facility has not been clearly defined and it is 
unclear as to what aquifer system these wells are intended to 
monitor. A preliminary report entitled, ""Design of Foundry 
Waste Disposal, Lake Park Road Project, Alliance, Ohio .. 
indicates that the locations of upgradient versus 
downgradient well locations was based upon the site 
topography and regional surface drainage patterns. These 
locations, however, were not verified by static water level 
measurements or water table/potentiometric surface maps and 
no mention was made of the aquifer system these wells were 
designed to monitor. Vertical screen intervals were simply 
set to be in the first water level below the waste. This 
rationale for location of screening intervals is vague and 
does not appear to be an appropriate method to define and 
monitor the uppermost aquifer system beneath the facility. 

Monitor well #1 was placed at the northeast corner of 
the site. This well is the only well which is screened 
within bedrock. The screened interval of monitor well #1 was 
set within the interval ranging from 1073.20 -1068.20 feet 
elevation within bedrock in a zone of siltstones interspersed 
with shale. This interval lies approximately thirty (30) 
feet above the level of the pit floor/bottom and from three 
(3) to seventeen (17) feet above the screened intervals of 
the stated downgradient wells. According to Bowser-Morner 
consultants, this well is upgradient from the ASF facility. 
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However, no water table/piezometric surface maps were 
presented in support of this conclusion and the location of 
this monitor well will need to be reviewed. The vertical 
screen interval of this well was set at an elevation 
different than that of the stated downgradient monitoring 
wells within a different rock strata and may not monitor 
similar ground-water quality conditions. In addition, this 
well may be located too close to the disposal area to obtain 
water samples unaffected by materials deposited at the 
facility. At present it does not appear this well can be 
considered a proper upgradient well. 

Monitor wells #2, 3 and 4 are screened in spoil located 
either as backfill within the strip pit or as spoil banks 
along the perimeter of the excavation. Bedrock is not 
encountered in any of these three wells. The locations and 
screen intervals of these wells needs to be reviewed since 
the spoil materials do not represent aquifers in this region. 
Although there exists the possibility that ground waters 
within the spoil materials may be hydraulically 
interconnected with local aquifers, this interconnection has 
not been demonstrated. Likewise, these wells were stated by 
the consultant to lie hydraulically downgradient from the 
landfill facility however no static water level measurements 
or water table/piezometric surface maps were presented to 
support this conclusion. Supporting data will need to be 
submitted in order to show whether these wells are indeed 
placed in aquifers downgradient from the facility. At 
present,it can not be determined whether these wells are 
hydraulically downgradient from the facility. 

Due to the locations and depths of the ground-water 
monitoring wells at the facility, it is not possible to 
determine the facility's impact on the quality of ground
water. The hydrogeology and aquifer system present at the 
site has not been adequately defined and the present ground
water monitoring system in place at the facility does not 
adequately monitor the uppermost aquifer. The reasoning 
behind the well location and vertical screen intervals 
was not adequately supported. The reasoning behind the 
location of upgradient and downgradient monitor wells was 
likewise poorly supported. Data such as static water levels 
within the monitor wells and water table/potentiometric 
surface maps will be needed in order to properly support the 
upgradient/downgradient locations of these wells. Geologic 
cross-sections should be modified to show the local aquifer 
system present at the facility and locations of screen 
intervals with respect to this system. 
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Monitor Well Construction 

Details of the monitor well construction were given 
diagrammatically in the consultant's report with no narrative 
description. Information concerning the construction of the 
monitor wells was obtained from diagrams of the monitor wells 
included within the consultant's report entitled 
" Environmental Assessment of the American Steel Foundries 
Lake Park Drive Disposal Site, Alliance, Ohio ". These 
diagrams are shown as Appendix C. The monitor wells were 
constructed of 2-inch schedule 40 PVC casing with five foot 
0.010 slot screens. In addition, a 6-inch by 5 feet black 
iron guard iron pipe with a locking cap and lock has been 
installed for each well. Apparently, the screens were packed 
in sand and the annular spacing between the casing and 
borehole sealed with bentonite to the ground surface where a 
protective cement apron was then emplaced. The dimensions 
of the sand pack was not stated and is unknown by this 
author. 

Monitor wells were inspected during a site visit on 
April 20, 1988. Locations and construction details of the 
monitor wells appear to correspond with those stated by the 
consultant. Wells are constructed of 2-inch diameter PVC 
casing with screw-on top covers and protective black iron 
casing with locking cap and lock. A concrete apron surrounds 
each well. All the wells appear to have good structural 
integrity and appear to be of sound construction. 

Methods of sealing the annular space of the well and 
information concerning the geometry of the sand pack has not 
been provided by the consultant. Methods of emplacement of 
the sand pack, the type of sand used in the pack and 
procedures employed for decontamination of both the monitor 
well casing and sand pacl<: were not stated. It is presently 
unclear to this author whether contaminants may have been 
introduced into the well by these materials. These details 
should be clearly explained in the facility sampling and 
analysis plan. Because of this lack of information, it is 
not possible to determine whether these monitor wells meet 
the construction requirements outline in 265.91(c)/OAC 3745-
65-91(c). 

V. Sampling and Analysis 

The facility does not have a formal sampling and 
analysis plan. Without this plan, analytical results for 
ground-water sampling at the facility can not be properly 
interpreted. Procedures for decontamination of equipment, 
well evacuation, sample collection, preservation and shipment 
should be clearly detailed in the plan. Included with the 
plan should be a detailed description of the analytical 
procedures employed along with the detection limits, chain of 
custody controls and laboratory QA/QC procedures. 
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Ground-Water Sampling Data 

According to records available at the Northeast District 
Office of the Ohio EPA, monitor wells were sampled on three 
separate occasions in 1985 and once again in 1986 and 1987. 
In 1985, monitor wells were sampled on September 19, August 
15, and July 22-23. During the August 15th round of 
sampling, the OEPA took split samples from monitor well #1 
and took their own samples from monitor wells #2, 3, and #4. 
Wells were again sampled on August 29, 1986 and September 2, 
1987. Water quality results for each round of sampling are 
shown in Appendix E. 

Drinking Water Parameters, 

Table 2 lists the twenty-one (21) parameters required 
under this section in order to characterize the suitability 
of the ground-water as a drinking water supply. 

Table 2. Drinkin~ Hater Staridaras. ·~ · 
-----------------~----~ ----------------~-------

1 I
, Max1mum level 

Parameter Maximum level Parameter I) 
tmg/1) (mg/ 

I 
~~e0n~c_::::::::::::::::::::::::::::::::::::=:=:::=~J ~:~5 
Caomtum ..... -·······-················--····----- 0.01 
Chromtum .............. ·-····--·-·······-·------ 0.05 
Fluonde ···---·-·················-··-··-····-··--- 1.4-2.4 
Lead ··················-···-·····················---·----- 0.05 

~~~r~t~~~~ .. N)·:::::=:::::::::::::::::::::::::::::::::::::! ~0°02 
Selentum ...................................................... -.: 0.01 

Silver················-········································-·! 0.05 

Enann ....................... ~~---··-·························-·-·! 0.0002 

~ ~~:;~~;·~~·;::::~~~:~:::::=:~~~::::::::::::::::~===:::=j ~: ~04 
Toxaonene ................... ----··················-········i 0.005 
2.4-0 ................................................................. ~ 0.1 
2.4.5-TP Sii ... er ........... ---······························.1 0.01 
Raa1um ······-····································-·-·-··-··-) 5 pCi/ 1 
.Gross Alena···-·····--···-·············-·-······-········! 15 pCi/ 1 
Gross Seta··················-··········--··············----·-! 4 m1ihrem/yr 
Turc1d1ty ······················--·----·········-·······-········1 1 /TU 
Coliform Sactena ... - .. ------·····---·---··············--1 1/100 mt 

Only five of the required twenty-one parameters were 
analyzed during the three rounds of ground-water sampling in 
1985. Results of these analysis' are listed below. 
Parameters found to exceed the USEPA Maximum Contaminant 
Levels are underscored. 

Drinking Water Parameters 
July 23, 1985 Sampling 

Well Well Well Well 
Parameter ( mg/l) lil #2 #3 li4 MCL 

Cadmium <0.01 0.02 0.01 <0.01 0.01 

Chromium <0.01 0.01 0.01 <0.01 0.05 

Fluoride 0.21 0.66 0.29 0.24 1.4-2.4 

Lead 0.02 0.01 0.06 0.03 0.05 

Nitrate 2.5 <1. 0 <1. 0 <1. 0 10.0 
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Drinking Water Parameters 
August 15, 1985 Sampling 

Well 
Parameter (mg/1) #1 

Chromium <0.01 

Fluoride .25 

Lead 0.10 

Nitrate 1.3 

Well 
#2 

0.05 

1.1 

<1. 0 

Well 
#3 

0.04 

0.40 

<1.0 

Drinking Water Parameters 
September 18, 1985 Sampling 

Well 
Parameter (mg/1) #1 

Cadmium <0.01 

Chromium <0.01 

Fluoride 1.0 

Lead 0.03 

Nitrate <1.0 

Well 
#2 

0.01 

<0.01 

<1.0 

<1.0 

Well 
#3 

<0.01 

<0.01 

1.0 

0.04 

1.0 

Well 
#4 MCL 

0.06 0.05 

0.33 1.4-2.4 

0.06 0.05 

<1.0 10.0 

Well 
#4 MCL 

<0.01 0.01 

<0.01 0.05 

<1.0 1.4-2.4 

0.03 0.05 

<1.0 10.0 

The August 29, 1986 round of sampling included only four 
of the required twenty-one (21) parameters. Results of these 
analysis' are shown below. 

Drinking Water Parameters 
August 29, 1986 Sampling 

Well 
Parameter (mg/1) #1 

Cadmium <0.01 

Chromium <0.01 

Lead <0.02 

Nitrate <0.1 

Well 
#2 

<0.01 

0.02 

<0.02 

1.8 

Well 
#3 

<0.01 

0.01 

<0.02 

Well 
#4 

<0.01 

0.02 

<0.02 

1.3 

MCL 

0.01 

0.05 

0.05 

10.0 

In the September 2,1987 round of sampling, the analysis' 
were expanded to include ten (10) of the required twenty-one 
(21) parameters used to characterize the suitability of the 
ground-water as a drinking water supply. These results are 
listed below. 
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Parameter 

Arsenic 

Barium 

Cadmium 

Chromium 

Fluoride 

Lead 

Mercury 

Nitrate 

Selenium 

Silver 

American Steel Foundries, 
Mahoning County, Ohio. 

Drinking Water Parameters 
September 2, 1987 Round of Sampling 

Well Well Well Well 
(mg/1) #1 #2 #3 #4 

<0.004 <0.002 <0.002 <0.002 

* <5.0 * <5.0 * <5.0 * <5.0 

0.01 0.01 0.01 0.01 

0.02 0.02 0.02 <0.01 

N/A N/A N/A N/A 

<0.02 <0.02 <0.02 <0.02 

<0.001 <0.001 <0.001 <0.001 

0.71 0.29 0.69 0.16 

<0.004 <0.002 <0.002 <0.002 

<0.01 <0.01 <0.01 <0.01 

MCL 

0.05 

1.0 

0.01 

0.05 

1.4-2.4 

0.05 

0.002 

10.0 

0.01 

0.05 

* - Asterisks indicate detection limits above MCL. 

Ground-Water Quality Parameters 

Parameters used in establishing ground-water quality are 
chloride, iron, manganese, sodium and sulfate. Parameter.s 
tested are listed in Table along with the concentrations 
found. The facility has not tested for all required 
parameters during the first five rounds of sampling in 1985 
and 1987. Results of these analysis' are listed below. 

Ground-Water Quality Parameters 
July 23, 1985 Round of Sampling 

Well 
Parameter (mg/1) #1 

Chloride 32.0 

Iron 16.0 

Well 
#2 

32.0 

180.0 

Well 
#3 

160.0 

18.0 

Well 
#4 

38.0 

12.0 

Manganese -----------NOT ANALYZED--------------

Phenols (ug/1) 43.0 24.0 13.0 9.0 

Sodium 53.0 28.0 110.0 32.0 

Sulfate 410.0 1850.0 1280.0 460.0 
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Ground-Water Quality Parameters 
August 15, 1985 Sampling 

Well 
Parameter (mg/l) #1 

Chloride 21.0 

Iron 43.0 

Well 
#2 

13.0 

260.0 

Well 
#3 

120.0 

16.0 

Well 
#4 

35.0 

16.0 

Manganese ----------NOT ANALYZED---------------

Phenols 0.030 0.075 

Sodium 53.0 25.0 

Sulfate 450.0 2100.0 

Ground-Water Quality 
September 

Well 
Parameter (mg/l) #1 

Chloride 81.0 

Iron 52.0 

18, 1985 

Well 
#2 

51.0 

180.0 

0.038 

116.0 

1250.0 

Parameters 
Sampling 

Well 
#3 

213.0 

11.0 

0.020 

35.0 

560.0 

Well 
#4 

66.0 

14.0 

Manganese -----------NOT ANALYZED----------------

Phenols 0.005 <0.004 0.022 0.019 

Sodium 36.0 19.0 130.0 30.0 

Sulfate 749.0 2320.0 921.0 498.0 

Ground-Water Quality Parameters 
August 29, 1986 Sampling 

Well 
Parameter (mg/l) #1 

Chloride 97.0 

Iron 175.0 

Well 
#2 

35.0 

245.0 

Well 
#3 

140.0 

9.0 

Well 
#4 

25.0 

6.5 

Manganese ------------NOT ANALYZED-------------

Phenols 

Sodium 

Sulfate 

0.020 <0.005 <0.005 

52.0 18.0 110.0 

1300.0 2700.0 1200.0 
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In 1987, only four (4) of six (6) required parameters 
were sampled as listed below. 

Ground-Water Quality Parameters 
September 2, 1987 Sampling 

Well 
Parameter (mg/l) #1 

Well 
#2 

Well 
#3 

Well 
#4 

Chloride 84.0 33.0 129.0 36.0 

Iron 178.0 273.0 18.0 13.0 

Manganese -----------NOT ANALYZED----------------

Phenols ----------NOT ANALYZED----------------

Sodium 75.0 37.0 410.0 45.0 

Sulfate 740.0 2500.0 950.0 430.0 

Ground-Water Contamination Indicators 

Parameters used as indicators of ground-water 
contamination are: pH, Specific Conductance, Total Organic 
Carbon, and Total Organic Halogen. A list of these 
parameters analyzed by the facility are listed in the 
following tables. As noted in the table, no measurements for 
total organic halogens were made for the ground-water samples 
taken at the facility. 

Parameters 

pH 

Conductivity 

TOC (mg/l) 

TOX 

Ground-Water Contamination Indicators 
July 23, 1985 Sampling 

Well 
#1 

5.7 

8720 

Well 
1t2 

4.9 

26,000 

Well 
1t3 

6.3 

26,700 

Well 
#4 

6.4 

12,600 umhos/cm 

-----------NOT ANALYZED--------------

-----------NOT ANALYZED--------------
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pH 

Conductivity 

TOC (mgjl) 

TOX 

Parameters 

pH 

American Steel Foundries, 
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Ground-Water Contamination Indicators 
August 15, 1985 

Well 
#1 

5.6 

800 

42.8 

Well 
#2 

4.6 

2,300 

721.0 

Well 
#3 

6.2 

2,280 

43.2 

Well 
1i4 

6.4 

1,170 umhos/cm 

13.2 

----------NOT ANALYZED-----------------------

Ground-Water Contamination Indicators 
September 18, 1985 

Well Well Well Well 
#1 #2 #3 #4 

6.1 5.1 6.9 6.9 

Conductivity 1,400 3,180 2,690 1,050 umhos/cm 

TOC (mg/l) 

TOX 

Parameters 

pH 

Conductivity 

TOC (mg/l) 

TOX 

48.4 45.1 94.6 36.2 

----------NOT ANALYZED------------------------

Ground-Water Contamination Indicators 
August 29, 1986 Sampling 

Well Well Well Well 
#1 1i2 #3 #4 

5.6 5.2 7.2 7.0 

2,080 3,370 2,600 2,630 

6.7 11.3 7.8 6.2 

umhos/cm 

--------- NOT ANALYZED-----------------------
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pH 

Conductance 

TOC (mg/1) 

TOX 

American Steel Foundries, 
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Ground-Water Contamination Indicators 
September 2, 1987 Sampling 

Well Well Well Well 
iH li2 li3 li4 

3.9 4.6 6.3 6.4 

1,710 3,840 2,730 1,310 

4.0 16.3 3.8 <3.0 

umhos/cm 

-----------NOT ANALYZED----------------------
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COMPLIANCE STATUS SUMMARY 

As a result of this Comprehensive Ground Water 
Monitoring Evaluation, several violations of state and 
federal regulations have been indentified. Each violation is 
cited below, and a brief corresponding explanation of the 
nature of the violation is provided as well. For additional 
information, the attached RCRA checklists should be 
consulted. All citations are based on both federal and state 
statues. 

40 CFR 265.90(a) I OAC 3745-65-SO(A). 

The facility has not implemented a ground-water 
monitoring program capable of determining the facility's 
impact upon the quality of ground-water in the uppermost 
aquifer underlying the facility. The aquifer system at the 
facility has not been identified and the depths and locations 
of the monitor wells do not allow monitoring of all aquifers 
susceptible to contamination from wastes deposited at the 
facility. 

40 CFR 265.92(a) I OAC 3745-65-92(A). 

The facility does not have a sampling and analysis plan. 
This plan must be kept at the facility and include procedures 
and techniques for sample collection, sample preservation and 
shipment, analytical procedures and chain of custody control. 

40 CFR 265.92(c)(l) I OAC 3745-65-92(C)(l). 

Background concentrations for those parameters 
characterizing the suitability of the ground-water as a 
drinking water supply have not been determined. Background 
concentrations of parameters used in establishing ground
water quality have not been determined. Background 
concentrations of parameters used as indicators of ground
water contamination have not been determined. 

40 CFR 265.93(a) I OAC 3745-65-93(A). 

The owner/operator has not prepared an outline of a 
ground-water quality assessment program. The outline must 
describe a more comprehensive ground-water monitoring program 
that is capable of determining: 

1) Whether hazardous wastes have entered the ground
water, 

2) The rate and extent of migration of hazardous wastes 
or hazardous waste constituents in the ground-water, 

3) The concentrations of hazardous waste or hazardous 
waste constituents in the ground-water. 
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The folla."ino ;.o:Xsheets have been desic::ed to assist the enforcerre.'"lt 

officsr/tedu'lic:al ·reviewer in evaluating the-gramd......ater =nitoring system an 

o..ner/cperator uses to collect and analyze sanples of grcund water. The foa..ls 

of t.'1e worl<sheets is technical adequacy as it relates to cbt.ainl.ng ar.d analyzing 

representative sanples of grcund water. The basis of the 1o0rl<sheets is the 

final RCRA Gramd ~later Monitoring Tedmical Eniorcerrent Guidance Docl.1lnent 

whic:.'-1 nesc:.ril:es in detail the as;:ects of gro.md......ater =itoring which EPA 

cleans essential to rreet the goals of ROA. 

Appendix A is not a regulatory C1eclc:list. Specific technical deficiencies 

in the rronitoring system can, hcwever, be related to the reg.~laticns as illustrated 

in Figure 4.3 taken from the RCRA Grcund4e.ter Monitoring Corrpliance order Guide 

(CCG) {included at the end of the appendix). 'Ihe enforcere!'lt officer, in 

develcping an enforcer:ent. order, shoold relate the technical assessmant. frc:m 

t.'"le worl<sheet.s to the regulaticns using figure 4.3 frcrn the CCG as ·a suide. 

I. Office Evaluation - Tec.'"lnical Evaluation of t.'"le Desion of t.'"le Gra.lnd-

\tlater M:ni to:ri.=:q SVs1:em 

A. Revie.; of relevant doo..!l'!"e.'lts: 

1. "\>hat. doc::ur.ent.s -re obtained prior to ccnd.lc'"..ing the inspect.icn: 

a. l'IC?A Part A permit application? 
b. RCRA Part B penni t applicaticn? 
c. Cor=esp:ndence l:et-..een t.'le a.ner/cperator and 

apprcpriate age.'"lcies or ci t.izen' s grrups? 
d. Previo.:sly conducted facility inspec-"...icn rep::lr'"...s? 
e. Facility's c=tractor reports? 
f, Regiooal hydrogeologic, geologic, or soil reports? 
g. The facility's Sarrpling and Analysis Plan? 
h. Grcund......at.er Assessrrent Program D..ltline {or Plan, 

if the facility is in assessrent =nitoring)? 

i. ot..'"ler (specify)-------------

(Y/N) .b)_ ~ N_OT 
(Y/N) .J::L 'y'ctlntiTEO 

(Y/N) Y 
(Y/N) I 
(Y/N) 
{Y/N) 
(Y/N) .J:::L · /Vo ?uJ!V 

(Y/N) .lJ._- NO Ov7~1!f/z 

B. Evaluaticn of the o.>ner/Operator's Hydrogeologic Assessrent: 

1. Did the o-ner /cperator use the follc:wing direct tedmiques in t.'"le 

hydro;:eolcgi.c assessrent: 

a. I..ogs cr. t.'"le soil oorings/roclc: =ings (doc::umented 
by a professicnal geologist., soil scientist, or 
ceot.ed"mic:al enaineer) ? (Y/N) j_ 

b. Materials tests· (e.g., grain size analyses, 
standard penet.ratic::n tests, etc.)? (Y/N) 

J_MW MFII ~!Jr 
p fi.Mti!EIJ 

c. Pie=reter installatic::n for water level rma.sure
!Tents at different depths? 

d. Slug tests? 

-24-

(Y/N) ! (Y/N) 



e. ?urrp tes t.s 7 
fe Gccchemical analyses of soil samples? 
g. Other (specify) (e.g., hydrcx:hsnical c~agr=s 

and \olaSh analysis J hf-/" /J( ;NJIIC tj cfu?r/¥'1!4--
0ocM rho 11/1--) 

(Y/N) J:j_ 
(Y/N) JL 

:2. Did the a.mer/operator use t.'1e folla.;ing indirect tedu'liques 
to supplerrent direct techniques data: 

a. Gecphysical well logs? 
b. Tracer studies? 
c. Resistivity ard/or electrc::magnetic c:::nd.!ctanoe? 
d. Seismic Survey? 
e. Hydraulic c:::nd.!ctivi ty measurE!IT'ents of cores'? 
f. ~'.erial photography? ' 

g. Gro.md penetrating radar? 
h. Other (specify) 

(Y/N) N 
(Y/N) ~ (Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 

. (Y/N) ..J::L 

3. Did the o.ner /cperator doo.ment and presen.t the nrw data fran v 
t.''le site hydrogeologic assessment7 · (Y/N) ...]_ • 

4. Did the a.ner/cperator doo.lment rrethods (criterla) 
used to correlate ard analyze the inforne.tion7 

5. Did t."le a.ner/cperator prepare the follcwing: 

a. Narrative desc::ripticn of geology? 
b. Geologic c:=oss sec+-..icns? 
c. Geologic a.'"ld soil maps? 
d. Boring/coring logs? 
e. Structure cx::ntrur rraps of the differing water 

bearing zones ard c::onfining layer? 
f. Narrative desc::ripticn ard calwlation of gramd

water flo.'S? 
g. Water table/potenticnetric rmp? 
h. Hydrclogic cross sections? 

6. Did the cwner/operator obtain a regi.cnal rrap of 
the area ard delineate the facility? 

If yes, does this rrap illustrate: 

a. Surficial geology Eeatures? 
b. Stream;, rivers, lakes, or wetlards near the 

facility? 
c. Discharging or red"larging wells near tile facility? 
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(Y/N) l:1_ 

(y/N) !
J:NWifi.£TE 

t/0'-'"' v"-t.. 
(Y/N) 
(Y/N) 
(Y/N) 

(Y/N) .1::)_ 

(Y/N) i 
(Y/N) 
(Y/N) 

(Y/N) .J_ 

(Y/N) N 

(Y/N) Y 
(Y/N) 7J:. 



7. Did t."le c.mer/cperator cbtain a regic:nal :hJ"d-""'=>

seolcgic :rap? 

If j'O!S, does this h:rd=ogeolcgic map in:licate: 

a. Major areas of recnarge/disd'large? 

b. ?.egic:nal grc.md""'ooater f10o1 directicn? 

c:. Fbtenticrretric cont=s ..nicn are consistent 

\olit."l cl:served ~o~ater level elevaticns? 

a. Did t."le owner/cperator prepare a facility site map? 

If yes, does the site trap slno': 

a. Regulated units of t.~e facility (e.g., landfill 

areas, i.r.po.mcl:::ents)? 

b. 'Arrj s~s, springs, strea.ms, ponds, or wetlands? 

c:. Locaticn of monitoring wells, soil borings, or 

test pits? 

(Y/N) 1L 

(Y/N) -
(Y/N) _::_ 

(Y/N) ...::::_ 

(Y/N) _ti 

(Y/N) -
(Y/N) ::: 

(Y/Nl 

d. Hew mny regulated units does the facility have? -----

If 110re than c:r.e regulated unit then, , 

o D::es the waste ma~nt area encatp'ass all 

regulated units? 
Or 

o Is a ..waste mmagerent area delineated for ead'l 

regulated unit? 

c. 0\araeeriz.aticn c:r£ 9.lbsutiace Geology of Site 

1. Soil boring/test pit prcgram: 

a. Were the 110il borings/test pits perfonred under 

the supervisic:n c:r£ a qualified professic:nal 7 

b. Did the o.mer/operator provide dl::cun!!ntation 

for selecting the spacing for boringl!l? 

c:. W!re the borings drilled to the depth c:r£ the 

first confining unit belc:w the lJFPt!rnCI!It =e 
of saturation or ten feet into bedrc::cX? 

d. Indicate the netn:x:l(s) of drilli.ng: 

o Al.!ger (hollcw or solid stem) 

0 M..D rotary 
o Reverse rct.uy 

o cable tc:ol 
o Jetting' 

(Y/N) 

(Y/N) 

(Y/N) j_ 
(Y/Nl J:{ 

~·I 
(Y /N l JL a rpiff) ';;, t])J:;~· 

{o~ J!f!t 11<'&~ 

o other (specify) 
e. W!re ccntin.x:us sar:p=-l:-e,......,ro"'r""J..ncS,.,..._::-:t.ait:7C:· -=-en=-?"'"2,____ (Y/N) 1\1 

. Sf( A-~h{h cizo1tp.-kl1 
.)d/~ ..tJftdP"..4!J &r:a/W iud-
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f ~ HeN "Nere t..""le Sal1"ples cbtair.ed (doe eked rretJ-:00 [ s ] ) 

o Solit s= 
o she ll::y tube, or 3 ir1ti.l.ar 
o RoC< coring 
o Ditch sarrpling 
o Other (eXPlain) 

Gug-GJ mmttkr 

---.J.L. 
=z: 

7 

g. Were t.'1e =ti.n.lcus sanple c:orings logged l::y a 
qualified professional in geoLogy? 

h. J:oes the field l::oring log include the follc:wing 
infori!'Btion: 
o Hole narre/nurri::er? 
o Date started and finished? 
o Driller's na.rre? 
o !ble location (i.e., msp and elevation)? 
o Drill rig type and bit/auger size? 
o Gross petrography (e.g., rodt type) of 

each geologic unit? 
o Gross mineralogy of each geologic uni_;;'? 
o Gress structural interpretation of eam 

geologic unit and structural features . 
(e.g., fractures, gcuge 11B.terial, solution 
channels, b.lried strearrs or valleys, identifi
caticn of depositic:nal m!.terial)'? 

o Develcprrent of soil zcnes and vertical extent 
and description of soil type? 

o r::ept:h of ~o~ater bearing unit ( s ) and vertical 
extent of each? 

o Depth and reascn for termination of borehole'? 
o Depth and locaticn of ant ccm:.aminant eno::untered 

in l::orehole? 
o Sarrple locaticn/nuni:ler'? 
o Percent sarrple reo::>very? 
o Narrative descriptions of: 

-- Geologic ol:servaticns? 
- Drilling observaticns? 

i. Were the follcwing analytical tests perfonted 
on the core sarrples: 
o Mineralogy (e.g., mic:rosc:q>ic tests and x-ray 

diffrac+-..ion)? 
o Petrographic analysis: 

- degree of crystallinity and csrentation of 
11B.trix? 

- degree of sor"..ing, size fraction (i.e., 
sieving), textural variaticns? 
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(Y/N) JL_ 

(Y/N) Y 
(Y/N) V 
(Y/N) 1\r 

• (Y/N) J:l. 
(Y/N) ..:J_ 

(Y/N) _j_ 
(Y/N) .J:L. 

(Y/N) ..L 
(Y/N) J:1 
(Y/N) N 
(Y/N) 1\J 

(Y/N) I. 
(Y/N) 
(Y/N) 

(Y/N) 'lv 
(Y/N) 

(Y/N) N 

(Y/N) 1l 
(Y/N) 1:)_ 



- rcct t:ype(s)7 
- soil type? 
- appro:C:...,a,te b..JL'.( gecdlemist..-y? 
- existence of mi.c=cstruct.ures that ITBV ef::'ec: 

or indicate fluid flo.;? • 

o Falling head tests? 
o Static head tests? 
o Settling rreasuremmts? 
o Centrifuge tests? 
0 Q:) lUili"l dr 2!olings 7 . 

D. Verific::a tic:n of subsurface 9"?logi cal data 

1. Has the o.wner/c:perator used indirect ge<;lhysical nethods 

to supplenent geological CXX'lditic:ns between J:orehole 

locations? r 
2. Do the r1.lll'ber of J:orings and analytical data indicate.· 

that the ccnfining layer displays a lew enoogh 

perneability to ilrpede the migratic:n of o::nt.arninants to 

arrJ stratigraphically lc:wer water-bearing units? 

3. Is the oc:nfining layer laterally c:crrt:..i.rua.s across 

the entire site? '. 

4. Did t.'le c:wner/cperator o::nsider the c:henical 
c::atpa.tibility of the site-specific ...a.ste types 'and 

the geologic l!l!!.terials of the oc:nfining layer? 

5. Did the geologic assessrrent address or provide 

:treans for resolution of aiTf infonration gaps of 

geologic data? 
6. Do t..'le lal:oratory data corroborate the field 

data for pet..'"OgraPhy? 
7. Do the laboratory data =ol:crate the field 

data for mineralogy and sul::surface geod'lemistry7 

E. Presentatic:n of geologic data 

l. Did t.'le o.wner/c:perator present geologic cress 

sections of the site? 
2. Do cross sections: 

a. identify the types and characteristics of 

the geologic I!Bterials present? 
b. define the =tact zones between different 

geologic naterials? 
c. note the zones of high perneability or 

frae"...ure? 
d. give detailed l:orehole inforl!l!!.tion including: 

o locatic:n of J:orehole? 
o depth of tenninaticn? 
o locatic:n of screen (if applicable)? 
o depth of z.one(s) of saturation? 
o te.d<:fill procedure? 
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(Y/N) 1}_ 
(Y/N) 
(Y/N) J5f. 
(Y/N) ..b/_ 

(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 

(Y/N) .1::L 

(Y/N) H 
(Y/N) 1:}_-

(Y/N) 11 
(Y/N) 

(Y/N) 

(Y/N) 

(Y/N) j_ 

(Y/N) N 

(Y/N) _ri_ 
(Y/N) '( 
(Y/N) y_ 
(Y/N) JS[ 
(Y/N) .1::J_ 
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3. Did the c..ner /c;:>erator provide a tq::cgraphic I!Bp 
whim was COlSt..'"l.lcted cy a lico .. nsed surveyor:? 

4. r:ces the tq::cgraphic rrap provide: 
a. ==rs at a rrarim.l:n interval of t.o-feet? 
b. locatic:ns and illustrations of rnm-!!Bde 

features (e.g., paxking lots, fac:"..ory 
b.lildings, drainage ditches, storm drains, 
pipelines, etc. ) ? . 

c. descripticns of nearty water bodies? 
d. descriptic:ns of off-site ~o~ells? 
e. site boundaries? 
f. individ.!al RCRA units?-
g. delineatic:n of the waste I~Bnagerrent area(s)? 
h. -...ell and boring locaticns? 

5. Did the ONner/c:perator provide an aerial I;hoto
graph depicting the site and adj;!.cent off-site 
features? 

6. Does the photograph clearly shew surface water 
bodies, edjacent nunicipalities, and residences 
arrl are these clearly labelled? 

F. Identificatic:n of Gra.md....;.eter Flaopaths 

a. was the ~o~ell casing height measured by a licensed 
surveyor to the nearest 0.01 feet? 

b. Were t.'le ~o~ell -..ater level neasuremmts taken 
wi t.'lin a 24 hrur period? 

c. Were t.'le well -..ater level rreasuremmts taken 
to t.'le nearest 0.01 feet? 

d. Were the ~o~ell water levels allo.ed to stabilize 
after o::nstructic:n and develc:prent for a mi.nim.Jm 
of 24 hours prior to ueasuremmts? 

e. ;as the water level infornatic:n obtained fran 
(check apprc:priate ale) : 
o !!Ul tiple piezorreters placed in single borehole? 
o vertically nested piezaneters in closely spaced 

separate boreholes? 
o m::nitoring wells 
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(Y/N) _ tvOT SiJ/',I-1 fTTED 
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(Y/N) 
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(Y/N) .=_NO fiWTO 

(Y/N) t) 

(Y/N) J)_ 

(Y/N) .1{ 

(Y/N) J)_ 
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f. Did t..'le CW~er/q>erator provide c:cnstr-'ct'on 

details for the pie::...--rreters? 
g. F.cw were the static ...ater levels rreasured 

( c.'l ed< JTe tho:! ( !I ) • 
o Electric ....ater sa.mder 
0 Wett. ed tape 
o Air line 
o Other (explain) 7 

h. Was the ""'ll ""'ter level rreasured in .... us with 

equivalent screened inte.......,.,ls at an equivalent 

depth l::elcw the saturated zx::ne? . 
i. Has the a.>ner/c::perator prc:vided a site ....ater table 

(J;Otenticrretric) c:ontc= map? If yes, . 
o Do the J;Otentic::r.etric conta.L.'"S appear "lo:;i. rel 

and ac=ate based on tc:pography and presented 
data? (Consult ....ater level data) 

o Are ground......ater flOW'-lines indicated? 
o Are static ....ater levels shc.m.? 
o Can hydraulic gradients ba est.:ir<ated? 

j. Did the aoner/c::perator develop hydrolci;ic 
cross sec'"-ions of the vertical flo.~ o::xrp::nent 

ac:=css t.'le site using rreasurerents fran all wells? 

k. Do the o..ner/cperator's flo.~ nets include: 

o piezcrreter lcx:ations? 
o dept.'l of sc=eening? 
o wid"Jl of screening? 
o rreasurerrents of ""'ter levels from all 'oells 

and piezareters7 

2. Seasonal and tenp:Jral fluC""...uations in gro.md....,.;ater level 

a. Oo fluctuations in static water levels OCOJr'? 

o If yes, are the fluC""..uations caused cy any of 

the follcwing: 
- Off-site well p1.11ping 
-Tidal processes or other intermittent natural 

variatic::rn~ (e.g., river stage, etc.) 

- On-site well punping 
- Off-site, on-;;ite calStructicn or cnanging 

land use patterns 
-Deep well injecticn 
- Seasonal ...ariaticns 
- Other (specify) 

-3o-

NO f,/i2l)111nf:f!S 
(Y/N) -=- ONJ..'f r?!OiV!fC/.--

,_:.)~L.LS> 

(Y/N) jJ_ :t!Jiit 
N i! 

(Y/N) -
(Y/N)-:

(Y/N) = 
(Y/N) 

(Y/N) j\} 

(Y/N) NA- ~ fti1t"~ 
(Y/N) 
(Y/N) 

(Y/N) -

(Y/N) _u_ 

(Y/N) 

(Y/N) 
(Y/N) 

(Y/N) 
(Y/N) 
(Y/N) 
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b. P.as t:..e o.mer/operator dc::c.r.ented SOJr<:<!s and 

patterns that ccntrib.lte to or affeC":. the gro.:nd

....ater pat~.s bela. t.he waste nanagement:> 
c. J:o ...ater level flUC"tuaticns alter t.'-le general 

gro.md.....-ater gradients and flew direc:ticns? 
d. Based on .... ter level dat.a, do arr;t head differ

entials = that rray indicate a vertical flew 
co.p::nent in the saturated =e? 

e. Did t.he o.mer/operator i.nplerrent Jrea.n.s fer 
gauging long term effects on .ater !!OVem!!"lt that 
rray result fran on-sits or. off-site o:::nst.ruct.ion 
or changes in la.nd-<.l.Se patts:r:rus? 

3. P.ydrauli c c::arllc:ti vi ty 

a. Hew W!re hydraulic c::nilc:tivities of the sl:bsurfac:e 
rraterials determined? 
o Single-ell tests (lllU<; tests)? 
o r-t.lltiple.-...ell tssts (punp tests) 
o Other (specify) C/JrctlJu;} kJ .llf/rAr7€fM~ 

b. If singl~ll tests ware c::arllc:ted, was H. dale 

l:lyt 
o Mding or raTCving a lmo.m vo:!.J.me of -ter, 
·or 

o Pressurizing \>lell casing 
c. If single oell tests W!re ccndl.lc:'-..ed in a hic;hly 

peme able forrra tion, were pressure tra.r'lsduc:era 

and hi¢.-speed recording equip:rent used to record 

t.he rapidly c:."langing water levels? 
d. Since single W!ll tssts cnly rreasure hydraulic 

cood.:c:tivity in a limited area, were enaJgh tests 

run to ensure a representative nea.sure of ocndl.lc

tivity in each hydrogeolo;;ic unit:> 
e. Is t.he Ooolner/c:perat.or's slug test data (if 

applicable) consistent with existing geolo;;ic 
infornation (e.g., boring logs)? 

f. Were other hydraulic c::arllc:tivity prq>erties 
determined? 

g. If ~s. provide arrt of the foll.o.>ing data. if 
available: 
o Transmissivity 
o Storage ocefficient 
o Leakage 
0 Pe:rrrea.bill ty 
o Porosity 
o Specific capacity 

o Other (specify) ------------
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4. Identificaticn of the u;:perr.cst acuifer 

N a. Has t."le extent of t."le uppe:rnost sat=atoo zone 
(aquifer) in the facility area l::ee.'1 defined? If yes, 

o Are soil l::oring/test pit logs incl.J.Ided? 
o Are geologic c:::-css-see'"...icns included? 

b. Is t."lere evidence of ccnfi.ni.'1g (carpetent, 
unfractured, ocntinuOJs, and lCo' perrreability) 
layers beneath the site? 

(Y/N) 
(Y/N) 
(Y/N) ! -i/VC{yi(J-[:Tfr 

o If yes, he.' .....as o::ntirui ty dem::ll"lSi.rated? 
(Y/N) _b/_ 

c. "hat is hydraulic o::nd..lctlvit:y of the ccnfining unit 

(if present)? JL CH/Sec 
Hew .....as it determined? /JOT Oi?f£f-/111I'J#J . 

d. O:es potential for other hydraulic =m..tnicauc:n exist 
(e.g., lateral ino::ntiruit:y between geologic unit.s, 
facies d\anges, fracture zones, cress cutting . 

structures, or chemical =osic:n/alterat.ion of Y 
geologic units by leac:hage? (Y/N) 

If yes or no what is the rat.ic:nale? {;! ~~'zft:/jtf.iiJ-.,aMh, 

G. Office Evaluation of the Facility's Gromd-water M:::nitor'..ng system 

Monitoring Well Design and Constructic:n: 
These quest.icns should be answered for each different well design 

present at the facility. 

1. Drilling Methods 

a. "hat drilling rrethod was used for the well? 
o Hollcw-stem auger / 

o Solid-stem auger 
0 Mtrl rotary 
o Air rotary 
o Re-..erse rot:.aiy 
o cable tool 
0 Jetting 
o Air drill with casing hamrer 
o Other (specify) £oct Ct7tfflt1( 

b. Were at¥ cutting flui'"'cl-s-,.,(i~nc~J.u"'c:lirlg~-~"'"wa'""t"'et""')_o_r_a-a'"'·m'"''""'"u~ve-s-u-sed-...- U . ~ ,-,-td 
during drilling? (Y/N) _ MOJt2J 

If yes, specify r 

Type of drilling fluid 
So.lrce of weter used ------------------

Foam 
Polyrre~r-s------------------------------------

-----------

Other _____________________ _ 
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c. was the cutting fluid, or additive, ida~tified? 
d. was t."le drilling equiprent steam-cleaned prior to 

drilling the '-"!117 
Other rret.hods ------------------------------

e. was 001pressed aJ.r used dJrJ.ng drJ.lling? 
o If yes, was the air filtered to r.em:we oil? 

f. Did the a.mer/operator docurrent proc:edlre for 
establishing the potentiaretric surface? 
o If yes, hON was t.'le location established? 

g. Fonmticn sanples 

(Y/m 

(Y/N) 

cUiv.dc·~ 
(Y /N} JL rcffllt~,;. 
(Y/N} -=-. 

(Y/N) N 

o Were fonmticn sanples collected initially during 
drilling? (Y/N) '{ 

o Were ~ cores taken contirurus? (Y/N) Y Plff>'Arn u;.U) 
If not, at what interval -..ere sarrples ~? -------· d 

o HOJ ~o~ere the sarrples obtained? 
- Split sp:x:n / 
- Shell:'f tube 7 
-Core drill 
- Other (specify) 0yQ4j (Jr1.-md.tM 

o Identify if ~ P,Ysical !'aoo/or-d'le!iiical tests "~'ere 
perfumed en the fornation sarrples (specify) -------

" eaau e "L.Jdy /ii;tAz? f 
2. Monitoring Well Construction Materials 

a. Identify ccnstruction naterials (by rn.mt:>er) and dianeters 
(ID/OD) 

o Prittary casing 
o Secondary or wtside casing 

(double construc:'"..ion) 
o Screen 

Material 

7 

b. Hew are the sections of casing and screen =mected? 
o Pipe sections threaded 

Diarreter 
(ID/OD) 

d.M1U'v 

? 

o Co.Jplings (friction) with adhesivoe or solwnt __ 
o Co.Jplings (friction) with retainer s~ 
0 Other (specify) ar1it d.dculed /~lr4lcr.m ¥0 l!ua cw"lZ/rC 
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c. Wer-e t."le rraterials steam-::leaned prior to (Y/N) JL_ llJOT !JETiJ./L.£P 
installatico? 
If oo, ho.; were the mterials cleaned? (JA A1uJu1n /11A/ dziz:u}a.,L 

3. Well Intake t:esign and Well Develq:mi!nt 

a. 

b. 

c. 

4. Annular Space Seals 

(Y/N) 1.. 
(Y/N) Y 
(Y/N) I 

(Y/N) J/_ 
(Y/N) Y . 

a. 'What is the annular space in the saturated zone directly al::ove 
the filter pad< filled with? 
/- Sodi~.n bentooite (specify type and grit) 

J:#..L 06d 04£ { /lk&t /472ce j1z~ 

(Y/N) jJ_ 

- Cerrer.:. (specJ.fY neat or concrete) -------
- Other (specify) --------------
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o Was this seal installed by? 
- Drcpping rraterial dam t.'oe hole and tarrpir.g !) 
- Drq:ping rraterial da.n the inside of hollcw 

stem auger I ) 

-~er (s~fy) ----------------------------

c. Is the UPP".r porticn of the borehole sealed vi t.'l a 
ccncrete cap to pre~~t infiltration from the surface? 

d. Is the well fitted vi t.'l an al::ove-gro.md protective t 
device and b.mper g>ards? IJO 13iifllf# &-f)4i()5 · 

e. Has the protective cover been installed with lodes to 
prevent tanpering 

H. Evaluaticn of the Facility's Detection Monitori.n; Program 

1. !?lacen-ent of J)o...ngradient Detec"...ion ~taring Wells 

a. Are the gramd.....ater m:mitori.n; wells or c+ust.ers 

(Y/N) y 
(Y/N) N 
(Y/N) j_ 

located imrediate ly ad jac::ent to the waste 11!1!lagemen t. . \1 
area? . (Y/N) 1 

b. ]~¥l~f,1if~~) 
Does the a.ner/operator provide a ratiCXlale for the V -~o-v,,0apiv. 
locaticn cf each m::nitoring 10ell or cluster? (Y/N) _J_j}f (ui(t,! '' 

c. 

d. Has t.'le a.ner/operator identified the 10ell screen V _v.,~ 
lengt.'ls cf eac:.'l m::nitoring 10ell or clusters? (Y/N) _J_ 

e. 

f. 

Does t.'le a.ner/c:perator provide an eJq?lanaticn for 
the -.ell screen lengths of each m::ni taring 1o11!ll or 
cluster? 
ro the actual locations of m::nitoring -.ells or 
clusters correspond to tl1ose identified by the 
c:wler /operator? 

2. Placement of Upgradient !ot>nitori.n; Wells 

a. Has the a.;ner/operator doc:urrented the lcx:aticn of 
eac:h up;radient 110nitori.n; well or cluster? 

b. Ibes the OWU!r/operator provide an eJq?lanaticn fer 
t."te locaticn(s) of the up;radient l!Onitoring wells? 

c. \'hat length screen has the o.ner/operator errployed in 
the bad<gramd~1i.n; well(s)? 

d. roes the o.ner/operator provide an explanation for 
the screen length(s) chosen? 

e. Ibes the actual location of each badl:groond m::nitoring 
well or cluster oorrespond to that identified by the 
o.ner /operator? 
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I. Office EvalLJation of t."le Facility's Assessrrent Monitoring Pro;p:-am 

1. Does the assessrrent plan specify: JV{) AS5ESS !11EJJT f't,AAJ 
a. The rumber, location, and dept."l of wells 7 
b. The raticnale for their plac:errent and identify t."le ; 

basis that will be used to select subsequent sanplin9 
locations and dept:.hs in later assessmmt ~es? 

2. Does the list of rronitoring pararreters -include all 
hazardous waste constituents frc:rn the facility? 
a. Does the 1o1ater quality pa.rarreter list include ct."ler 

i.llportant indicators not classified as hazardrus 
waste c:::nstituents? 

b. D:::es the cooner/cperator provide doalrrentation for 
the listed ~o~astes whim are not included? 

3. D:::es t."le a.ner /cperator' s assessrrent pla.'1 specify the 
proced..lres to be used to dete.r:mine the rate of con
stituent migration in the gramd-<Nater? 

4. Has the amer/operator specified a sd'led.!le of inple
rrentation in the assessrrel"lt plan? 

5. Have t."le assessrrent rronitoring objeC'"...ives been dearly 
defined in the assessrrent plan? •. -
a. Does the plan include analysis and/or re-evaluation 

to determine if significant contamination has oco.=ed 
in any of the detection ITOnitoring wells? 

b. D:::es the plan provide for a o:::rcprehensive program of 
investigation to fully d'laracterize the rate and 
extent of contaminant migratic:n from t."le facili t:y? 

c. Does the plan call for determining the roncentrations 
of haz.ardrus wastes and haz.ardOJs waste CO'lStitue.'lts 
in the gramd water? 

d. D:::es the plan errplcy a quarterly m:ni taring progrllll7 
6. Does the assessrrent plan identify the investigatory 

methods that will be used in the a.ssessmmt phase? 
a. Is the role of ead'l method in the evaluatic:n fully 

described? 
b. Does the plan provide sufficient descriptions of the 

direct methods to be used? 
c. Does the plan provide sufficient descriptions of the 

indirect methods to be used? 
d. Will the method contritute to the further d'laracteri

zatic:n of the contaminant rrc\lem!!'lt? 
7. Are the investigatory tedmiques utilized in the assess

rrent program based oo direct methods? 
a. Does the assessment approad'l incorporate indirect 

methods to further support direct methods? 
b. Will the planned methods called for in the assessrrent 

approad'l ulti.Jmtely rreet performmce standards for 
assessment ITOnitoring? 
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c. Are the procedures ""'ll defined? 
d. Does tl1e apprca.d1 provide for rronitoring wells 

similar in design and construc:"...i.c:n as the det.ec:tion 
noni taring 'oolells? · . . 

e • Dces the appr-ca. d1 E!<!pl ay tald.ng san-pl es during drill
in; or c:ollec:tin; core s<mples for further analysis?! 

8. Are the indirect rrethods to be used based en reliable 
and accepted gecphysical techniques? 
a. Are they c:ap;!.ble of detecting subsurface manges 

resultin; fran c:ootaminant migratic:n at the site? 
b. Is the rreasurerrent at an apprcpriate level of 

sensitivity to detect grrund......ater quality manges 
at the site? 

d. Is the rrethod awrcpriate an>iderin; the nature 
of the subsurface rraterials? 1 

e. Does tl1e approad1 consider t.'le limi tatioos of 
these rrethods? 

f. Will the extent of c:c:ntaminaticn and constituent 
c:cnc:entraticn be based en direct rrethods and scu:nd 
engineering judgrrent7 (Using indirect metilods to 
further substantiate the findings) , 

9. Does the assessnent approad1 inc:otporate ant rrathe
mtical rrodeling to predict c:c:ntaminant rrovemmt7, 
a. Will site specific rreasurerrents be utilized to 

ac=ately portray the subsurface? 
b. Will the derived data be reliable? 
c. Have the assU!1ptions been identified? 
d. Have the physical and d-temical prcperties of the 

site-specific wastes and hazardros waste constituents 
been identified? 

J. Cc:nclusions 

1. Subsurface geoloq,r 

a. Has sufficient data been collected to adequately 
define pet....-ography and pet.ro;raph.ic variation? 

b. Has the subsurface geodlemist.Iy been adequately 
defined? 

c. Was the boring/ccrin; program adequate to define 
subsurface geologic variation? 

d. Was the o.mer/operator' s narrative desc:ripticn 
carplete and a=te in its interpretation 
of the data? 

e. D:les the geologic a.ssessnent address or provide 
rreans to resolve ant infornaticn gaps? 
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2. Gramd""'-"!ter flcwpat.h.!! 

a. Did t.'1e o.mer/operator adequately establish the hori

=:tal and vertical cwp:;oent.s of grc::und'"""ter flew? 

b. !<Ere apprcpriate meth:xls used to establish grom::l- : 

\oater flo-paths? 
c:. Did the o.mer/operator provide ao::urat.e doa.!menta

t.ion? 
d. lire the p:ltenticmetric surface measurerrents valid? 

e. Did the o..ner/operator adequately o::nsider the 

seascn.al and terrporal effects on the gramd"""""ter? 

f. !<Ere sufficient h~ulic cc:ndu<::tivity tests 

perfor:red to dcx:l.Jment lateral and ver...ical variation 

in h~ulie concfuctivity in the entire hydrogeologic: 

sul::surfac:e beloo the site? 

3. q,pe=t aq.U.fer 

a. Did the comer/operator adequately define the upper

m:::st aquifer? 

a. to the design and cx:nst.nlc:tic:n of the ~r/operator' s 
gramd""'-"!ter nonitoring wells permit depth discrete 

grc:und......ater sanples to be t.ake.n? 

'b. Are t."'e sarples :representative of gramd-ter 

quality? 
c:. lire the gra.md-'Water nonitoring wells structurally 

stable? 
d. Does t."'e gramd""'-"!ter nonitorir.; well's design and 

c:c::nstructic:n permit an accurate assessment of aquifer 

dlarac:t erist.ic:s? 

5. Dete<:"...ion 1-tni toring 

a. D:Mlgradient Wells 
to the loc:at.ic:n, and screen lengt.h.!! of the gro.md--ter 

ncnit.oring 1oo1!!lls or clusters in the detectic:n nonitoring 

system allc.; the :!mrediate detectic:n of a release of 

hazardOJs -..ast.e or c:cnsti tuents f:rc::rn the hazardrus 'oi!.Ste 

~nt area to the ur;:pei!t'CEit aquifer? 

'b. Upgradient Wells 
Do the loc:atic:n and screen lengths of the up;radient 

(ba~grc:und) grc::und......,.ter nonitoring wells ensure the 

capability of c:ollecting grcund-'Water sanples repre

sentative of upgradient {ba~gro.md) grc:und......ater 

quality includirq 1mf anbient het.erogei'lO.ls c:hemic:s.l 

dlaracterist.ics? 
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a. Has the cwner/operator adequately characterized site 
hydrogeology to determine contaminant migration? 

b. Is the detection rroni.toring system adequately designed 
and constructed to :ilmediately detect any contaminant 
release? 

c. Are the procedures used to rrake a first determination 
of contaninaticn adequate? 

d. Is the assessrrent plan adequate to detect, c:harac
terize, and trad< contaminant migraticn? 

e. Will the assessrrent m::nitoring ....ells, given site 
hydro;eologic o::ndi tions, define the extent and 
concentraticn of contarninaticn in the horize<1tal and 
vertical planes? 

f. Are the assessrrent m::nitoring 1o'l!lls adequately 
designed and constructed? 

g. Are the sanpling and analysis procedures adequate 
to provide true treasures of contaminaticn? 

h. D::l the procedures used for evaluaticn of assessrrent 
nonitoring data result in determinations of the rate 
of migration, extent of migration, and haz.ardrus 
constituent O::II{X'Siticn of the contaminant plume? 

i. Are the data collected at sufficient frequency and 
duration to adequately determine the rate of 
migration? 

j. Is the schedule of inplerrentation adequate? 
k. Is the cwner/operator's assessrrent nonitoring plan 

adequate? 
o If the cwner /operator had to i.rrplenent his 

assesment monitoring plan, was it inplarented 
satisfactorily? 

II. Field Evaluation 

A. Gr01nd-<.oater mnitoring system: 
Are the nunt>ers, depths, and locations of m::nitoring 
1o'l!lls in agrearent with thOGe reported in the facility's 

m::ni taring plan? (See Section 3. 2. 3 ) 

B. 1-bnitoring well construction: 
1 . Identify construction rraterial 

a. Prirrary Casing 

b. Secondary or 
outside casing 

Miterial 

fVC.. 
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2. Is the upper ];Orticn of the l:orehole sealed with con
crete to prevent infiltraticn fran the surface? 

3 • Is the ~o~ell fitted with an al:ove-gro.md protective 
device? )vJ:.-v1") ca.;-/ ~~1M! rJ<;;Cu Ca.<:Mr.j 

4. Is the protectiw cowr fitted with lod;;s to 
prevent tampering? 

If a facility utilizes more than a single well design, 
answer the al:ove questions for each well design. 

(Y/N) _j_ 

(Y/N) l 

(Y/N) ..i_ 

II I. ~Fe!::VJ.~·~e,;~o~f~Sarro!;!!!2~1e~Co~ll~ecti~~· Cll.:!:_~Prc:;:oc:s~~ur~es NfJI Ot5a/J~IJ J CeiUSili..-TfllJl )J or 
ft.es.t:IIJT Pu/-IAJ(f Ftl=t!J o6SE;e./)?fTT O'U 

1'.. Measurement of well depths elevation: 

B. 

c. 

D. 

1. Are rreasurerrents of roth depth to standing ""ter and 
depth to the bottan of the well rrade? 

2. Are rreasurenents taken to the 0.01 feet? 

3. \<hat device is used? 

4. Is there a reference !Dint established cy a licensed 
surveyor? 

5. Is t..'1e rreasuring equiprent prcperly cleaned between 
well locations to prevent cross contaminatioo? 

Detection of immiscible layers: 
1. Are procedures used whid"l will detect light phase 

immiscible layers? 

2. Are procedures used whi.d"l will detect heavy phase 
immiscible layers? 

Sampling of immiscible layers: 
1. Are the immiscible layers sampled separately prior to 

well evaa..!atioo? 

2. lb the procedures used minimize mixing with ""ter 
soluble phases? 

Well evaruation: 
1. Are lew yielding wells evaa..!ated to dryness? 

2. Are high yielding wells evaa..!ated so that at 
least three casing vol.J.Jrres are rencved? 

(Y/N) jJ_ 

(Y/N) J)_ 

(Y/N) l) 

(Y/N) l) 

(Y/N) JL 
(Y/N) J)_ 

(Y/N) J)_ 

(Y/N) Jl 
(Y/N) J)_ 

(Y/N) v 
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3. What device is used to evaOlate the """Us? 

4. If any problems are encountered (e.g., equipment 
malfunction) are they ncted in a field logboc:i<:? (Y/N) 

E. Sanple witirlrawal: !JuT QbS!:ItV.EO/ ddcub "~ cwcu.JaM/ ~~ 
t'~J e-Wi.t<':J. ·h-f-1.A/YV21'JZJ-a;o~ 

L For lON yielding Wells, are sanples for volatiles, pH, 
and oxidation/reduction pctential drawn first after 
the well recovers? (Y/N) JL 

2. Are sanples withdrawn with either fluroca.rbon/resins or 
stainless steel (316, 304 or 2205) sanpling devices? 

3. Are sarrpling devices either bottcm valve bailers 
or positive ga.s displacerent bladder Pli!FS? 

4. If bailers are used, is floorocarl:on/resin coated wire, 
single strand stainless steel wire, or l!Dnofilament used 
to raise and lower the bailer? 

5. If bladder purps are used, are they operated in a 
continuous rranner to prevent aeration of the sarrple? 

6. If bailers are used, are they lcwered slcwly to 
prevent degassing of the water? 

7. If bailers are used, are the contents transferred 
to the sarrple =ntainer in a way that minimizes 
agitation and aeration? 

8. Is care taken to avoid placing clean sarrpling equip
rrent en the ground or other ccntarrd.nated surfaces prior 
to insertion into the well 7 

9. If dedicated sa~tpling equiprrent is not used, is equip
rrent disassamled and thoroughly cleaned between 
sa~tples? 

10. If sarrples are for inorganic analysis, does the clean
ing procedure include the folla.~ing sequential steps: 
a. Dilute acid rinse (HN03 or HCl)? 

11. If sanples are for organic analysis, does the cleaning 
procedure include the folla.ring sequential steps: 
a. Nonphosphate detergent wash? 
b. Tap water rinse? 
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c. Distilled/deionized water rinse? 
d. Acet=e rinse? 
e. Pesticide-grade hexane rinse? 

12. Is smpling equiJ;>mnt thoro.Jghly d..'Y before use? 

13. l!.re equipmmt blanks taken to ensure that sanple 
cross-contaminaticn has not cx::=red? -

14. If volatile sarrples are taken with a positive gas 
displaC!!!Tent bladder pmp, arll! purrping rates bela.' 
100 ml/min? 

9950.2 

(Y/N) V 
(Y/N) JI. 
(Y/~) J.1_ 

(Y/N) J)_ 

(Y/N) J)_ 

(Y/N) lL 
F. In-situ or field analyses: 

rv. 

A. 

1. lu:e t.'le follOo'ing labile (c:henically unstable) para
meters determined in the field: 
a. Fff? 
b. 'I'enperature? 
c. Specific o::nductivity? 
d. Redox potential? 
e. Ol.lorine? • 
f. Dissolved oxygen? 
g. 'I'urbidi ty? 

h. ~'ler (s~cy) ---------------------------
2. For in-situ determinaticns, are they made after well 

evacuaticn and sarrple renoval? 

3. If smple is withd.'"<!W!'l fran the well, is pararreter 
rreasured frcm a split portion? 

4. Is JTOnitoring equiJ;>mnt calibrated a=rding to 
manufacturers' specificaticns and o::nsistent with 
sw-846? 

. (Y/N) I}, 
(Y/N) U 
(Y/N) I q 

(Y/N) t' (Y/N) · 
(Y/N) I 
(Y/N) -i.L 

(Y/N) J}_ 

(Y/N) J .-

(Y/N) .J}_ 

5. Is the date, procedure, and mrintenance for equipmmt I} 
calibraticn doo.mented in the field loJI o::i<? (Y/N) 

Review of Sam:>le Preservaticn and Handling Procedures -~ ~ a«J.Ja.lr.k/ 
. &,1/1-WfthJ /Jt151/ /!2&'-rd da·~f/rl./y 

Sar!pl e c:c:rn:.aiDerS: .A--uL/ A/71/ J/212.!:hLJY\ r/ 
1. !u:e sarrples ttansferred fran the sarrpling device r I 

directly to their COTpatible o::ntainers? (Y/N) JL 
2. ll:i:e smcle o::ntainers for rretals (ioorganics) analyses 

fOlyethylene with fOlypropylene caps? 

3. lu:e sarrple o::ntainers for organics analysis glass 
botties with flucrocarbonresin-lined caps? 
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4. If glass 1:::ot tles are used for metals sarrples are 
the c:::aps fluoroc:::art:onresin-lined? 
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5. Are the sarrple containers for rretal analyses cleaned 
using these- sequential steps? 
a. Nor;>hcsphate detergent \olash? 
b. 1:1 nitric i!!.Cid rinse? 
c. Tap -..ater rinse? 
d. 1:1 hydrochloric acid rinse? 
e. Tap water rinse? 
f. Distilled/deionized water rinse? 

6. Are the sanple containers for organic analyses cleaned 
using these sequential steps? 
a. Nonphcsph.ate detergent/hot \olater 'olash? 

b. Tap \ol!lter rinse? 
c. Distilled/deionized \olater rinse? 
d. Acetone rinse? 
e. Pesticide-grade heJ<ane rinse? 

7. Are trip blanks used for each sarrple container J::jpe 

to verify cleanliness? · 

B. Sample preservation procedures: 
l. Are sanples for the follo.ring analyses =led to 4"C: 

a. TCC? 
b. TCK? 
c. Chloride? 
d. Phenols? 
e. Sulfate? 
f, Nit.n.te? 
g. Coliform bacteria? 
h. Cyanide? 
i. Oil and grease? 
j. Ha.zarcla.ls constituents ( §261, Appendix VIII)? 

2. Are sanples for the follo.ring analyses field acidified to 

pH <2 with HNO_;: 
a. Ira1? 
b. Manganese? 
c. Sodium? 
d. Total metals? 
e. Dissolwd etals? 
f. Fluoride? 
g. Endrin? 
h. Lindane? 
i. Methoxychlor? 
j. Toxafhene? 

(Y/N) .J)_ 

(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) 

(Y/N) 
(Y/N) 

,(Y/N) 
(Y/N) 
(Y/N) 

(Y/N) _:)_ 

(Y/N) 0 
(Y/N) 
(Y/N) "ft 
(Y/N) Vo 
(Y/N) ' 
(Y/N) ' 
(Y/N) 
(Y/N) 
(Y/N) ' 
(Y/N) jt 

(Y/N) i/ 
(Y/N) :::(4: 
(Y/N) ~ (Y/N) 
(Y/N) 
(Y/N) 4 
(Y/N) .J.L 
(Y/N) -ili
(Y/N) ' 
(Y/N) Jt 



k. 2,4, D? 
1. 2,4,5, TP Silvex7 
m. Radium? 
n. Gress alpha? 
o. Gross beta? 

' 
3. ll,re sarrples for the fall ewing analyses field acidified ! 

to fH <2 with H2SJ4: 
a. Phenols? 
b. Oil and grease? 

4. Is the sarrple for TOe analyses field acidified to 
pH <2 with HCl? 

5. Is the sanple for TCJ)C analysis preserved with 
1 ml of 1.1 M sodium sulfite? .1 

6. Is the sanple for cyanide analysis preserved with 
NaOH to pH >12? 

c. Special handling c:nsideratiCflS: 
1. Are organic sarrples handled withc:ut filtering·? 

2. Are sarrples for volatile organics transferred to 
the apprcpriate vials to eliminate headspace over 
the sarrple? 

3. Are sanples for rretal analysis split into two 
porticns? 

4. Is the sanple for dissolved rretals filtered 
thrruct~ a 0.45 micron filter? 

5. Is the seo::n:i portion not. filtered and analyzed 
for total rretals? 

6. Is one equiprent blank prepared ea.dl. day of 
gro.tnd-ter sarrpling? 

(Y/N) i 

(Y/N) 
(Y/N) 1 

(Y/N) I 

(Y/N) 

(Y/N)! 
(Y/N) ' 
(Y/N) 

(Y/N) J)_ 

(Y/N) J)_ 

(Y/N) J)_ 

(Y/N) JL 

(Y/N) J)_ 

(Y/N) j)_ 

(Y/N) J)_ 

(Y/N) J)_ 

(Y/N) J}_ 
v. Revie'R' of Olain-of=O.lstody Prodecures Jt/;rma:/wv, -tu~~o~uftLJ.~ -

A. Sarrple labels L(Jr'v:2{J~f(}7i/-cY1.{Y_f-/1k'~d-dit£vJ'J /-<.Ul~(._lr:u} 
1. Are sanple labels used? (Y/N) J}_ 
2. Ib they provide the follc:wing information: 

a. Sarrple identificatic:n rurri:>er? 
b. Nal!e of c:olle=r? 
c. Date and tirre of c:ollectic:n? 
d. Place of collection? 
e. Pararreter(s) requested and preservatives used? 

(Y/N) I 

(Y/N) 
(Y/N) 
(Y/N) 
(Y/N) .J.:_ 
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3. D::l they remain legible even if wet? (Y/N) J)_ 
B. Sample seals: 

1. Are sarrple seals placed en t.J·.cse containers to 
ensure the sanples are not altered? (Y/N) jJ_ 

c. Field logl::x::d<: ;'Jor rYi:l.f/I.A!d- (&r,_au};btf /Ld /~_~z,J;citu11;, ~c~ 
1. Is a field logl:o:k rraintai~? ! (Y{N) J.L 
2. D::les it doCLl!Terlt the following: 

a. Purpose of sarrpli.ng (e.g., detectic:n or 
asses S!T'eflt) ? 

b. I.ocatic:o of 01ell(s )? 
c. Total depth of eadl -.ell? 
d. Static water level depth and I!Easurement 

technique? , 
e. Presence of im:ti.scible layers and 

detection rrethod? 
f. Collection rrethod for im:ti.scible layers 

and sanple identification l'll.l!Ti:lers? 
g. We!ll evaOJation procedures? 
h. Sample witl-drawal procedure? 
i. Date and time of collectic:o? • 
j. Well sanpling sequence? 

11:. TyJ;es of sarrple containers and sarrple 
identification number(s)? 

1. Preservative(s) used? 
m. Parameters requested? 
n. Field analysis data and rrethod(s )? 
o. Sample distrih.ltic:n and transporter? 
p. Field observatic::ns? 

o Unusual well redlarge rates? 
o Eqllip:re nt rra lfunctic:n ( s ) ? 
o Possible sarrple contamination? 
o Sanpling rate? 

D. Chlln--of-oJStody re=d: 
1. Is a d!ain--of-custody record included with 

ea.d1 sanple? 
:2. Does it dOOJrrent the follc:wing: 

a. Sanpl e rurt:>er? 
b. Signature of collector? 
c. Date and time of collection? 
d. Sample type? 
e. Staticn loc:aticn? 
f. Nuni:>er of c:ont.ainers? 
g. Pararreters requested? 
h. Signatures of persons involved in the 

dlain--of-possessicn? 
i. Inclusive elates of p::ssession? 
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(Y/N) V 
(Y/N) I/ 
(Y/N) ..J.L.. 



E. SamDle ar~lvsis reauest sheet: 
1. i:oes a s~le analysis request sheet ac:ccnpany 

eadl sarple? 

2 I:bes the request sheet cloo.!rTe."1.t t.."le follooing: 

(Y/N) J)_ 

a. NaJre of person receiving the sa:rple? (Y/N) [} 
b. ~te of s~le receipt? (Y/N) :::ri 
c. _Laboratory sanple !1JJTber (if different than 

field rumt:er)? (Y/N) { J 
d. Analyses to be perforned? (Y/N) :::J!: 

VI. Feview of Q.Jality Assurance/Q.Jality Cl:rltrol !JiJ( AU!T!l/1/)L£ fot I;1J{;ft::'Cff)/l) 

A. Is the validity and reliability of the laboratory · 
and field generated data ensured ~ a Wr:x:. program? 

I 

B. Does the OA/OC program include: 
1. Cocl.m'entaticn of any deviations frcm approwd 

proced.lres? 

2. D:lcurrentaticn of analytical results for: 
a. Blanks? ~ 

b. Standards? 
c. D.lplic:ates? 
d. Spiked s~les? 
e. Detectable limits for eacn pararreter 

being analyzed? 

C. Are approved statistical rrethods used? 

D. Are a: sarrples used to correct data? 

E. Are all data critically examined to ensure it 
has been prq:erly calculated and reported? 

VII. Surficial Well Inst:ecticn and Field Cl:lservaticn 

A. Are the wells adequately mrintained? 

B. Are the m:mitoring wells protected and secure? 

c. r:o the wells have surveyed casing elevations? 

D. Are the gramd-water sanples turbid? 

E. Have all physical characteristics of the site been noted 
in the inspector's field notes (i.e., surface ~>~aters, 
topography, surface features)? 

(Y/N) l!_ 

(Y/N) J.L 

(Y/M) -~ 
(Y/N) 
(Y/N) 
(Y/N) ' 

(Y/N) JL. 
(Y/N) J)_ 

(Y/N) V 

(Y/N) J)_ 

(Y/N) JL 
(Y/N) JL 
(Y/N) V 
(Y/N) J)_ 

(Y/N) JL 



VIII. 

9950.2 

F. Has a site sl<etdl been creoared 1:v tl"le field ins r-ector 
wi. t.'"l a seale, nort.."l a=;,.,; l=atioo ( s) of b.rildiilgs, 
locatic:n(s) of re311lated units, l=aticn of rrcnitoring 
wells, and a rrugh depiction of the site drainage pattern? 

O:lnclusicns 

A. Is the facility currently cperating under the =rect 
m::nitoring program a=rding to the statistical analyses 
perfonred cy the =rent cperator? 

B. D::>es the grcund.......ater m:ni.toring system, a.s designed and 
cperated, all0o1 for detecticn or assessment of any p:::ssible 
grcund.......ater o::::ntaminaticn caused cy the facility? 

C. Does the !lalll'ling and analysis pt=edures penni i: the 
owner/cperator to detect and, where p:::ssible, assess the · · 
nature and extent of a release of hazardrus c::onstituents 
to grrund \oolater frcm the m::ni tored haza.rdrus waste 
rran.agerent facility? 

-47-

(Y/N) U 

(Y/N) rJ 

(Y/N) Jj_ 

(Y/N) l) 
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J".>,ClL!TY lNS?£CT!ON FOR~ FOR C0\1?LlANCZ WITH lNTERI"l 

STATL'S STASDARDS CO\'iORISG GROUND-WATER ~WNiTORJ:-iG 

rtlali 017117 a {m;1!n! . ?1.1 10 
J v 

C.:>m;?My Contaet/Offielal: 1lkaneh/Org"aniutien:. ____ _ 

Title: 
; Date of l:nsp-eetien: ____ _ 

Type or faeility: (cheek appropriately) 

al surface impoundment 

b) Landfill ~ o.s.,.J · 
e) Land tr"I~Cfaeility 
d) ~torage rac:ility 

Ground-Water Monitorinlj l'lan 

1. Has a ground-water monitoring plan l>een 

submitted to the Re~onal Administrator 

fot' f'aeilities containing a sur!ac:e 

Impoundment, landfill, !and treatment 

pc-o<:ess, ot' storaile !aeility! 

1. Was the ground-water monitorifli plan 

reviewed prior to slte visit! 

If "No", · 

a) Was the ground-water plan 

reviewed at the facility prior 

to ac:tual site insp-ection! 
.U "No", explain. 

/ 

No -

-

-
v -

Unknown 

fOCLL~ wrdla,J 
'"'aT . ~·! ucifz C'/Oj q_J.l.e_ 

r clt.-·c~. 

_ _, - --· --- - -- ·""-- -- .. . ... 
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:1. 

"· 

lias"' :r;round-... oter monitoring pr~rsm 

{c:!pe~Je t:>i determining the iacility'l 

impact on the qtJ'aJily o{ groundwater in 

the uppt:r most aqJifer ur.::c;l)'in;; the 

facility) been Implemented! %6~.90(a) 

Has 11 t least one monitorint well been 

installed in the U?;>ermC'St aquifer 

hydraulies.Uy upgradient from the limit 

o! the wa.ste mafllli;ement area? 

26S.U(a)(l) 

a) A~ sufficient g'l"ounc!-water samples 

from the uppermost aquifer, represen

tative or background ground-water 

quality and not arreeted by the facility, 

ensured by proper well 

t) Number(s)'! 

2) to<: a tion! 
:S) Depth! 

5. Have at least three monitoring wells been 

in.st&lle<l hydraulically downg-;-adient at the 

limit of the we.ste h&ndlin!: or mana~ement 

area.! :s!\.9l(a) 

s. Have the locations of the wa.ste handling, 

storage, or disposal areas been verified to 

conform with information in the 

rround-water plan? 

7. Do the numbers, locations, 111nd depths 

of the ground-water monitorin& wells 

agree with the data in the groWld-water 

monitorin& system program! 

U "No", explain discrepancies. 

47 

No UnXno':'ttn 

-
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- I 

-



.. -
Y-es ~ Unknown -

3. x~s a :;-round-wa\er sam\)ling ~nd an1lysi.s _L 
p!.1n been ~~elop-ed? 2G~.n(;a) - -
~~ Has it ~n 'tollowecl! -
b) is th~ plan ke?l at the heility~ 

c:) Does the plan include ~rocedures 
and techniques for: 

·l) Sample eolleetion! 

"' 
2) Sample preservation! -
:I) Samklle shipment! -
4) Analytic:s.J prcx:edures~ 
$) Chain of eustody eont.rol! -

!1. Are the required parameters In ~i~'Ound-watu 

samples planned to be tested quuterly for / 
the first year? 265.9Z(blll!l~ 265.92 (cXU -
a) Are the ground-water samples 

anal~ed tor the followin&: 

1) Parameters eharaeteriz:inr • 
the SUita!:li!ity of the !i1'0Und-

'. water as 11. drinldn~: supply! / 
265.92(bXll 

2) Parameters esta!:llishifli 

,. i!'Ound-water qaullty? 
~55.9Z(bX2l 

t/ 
~) Parameters used a.s Indicators of -

' rround-wa ter eontamina t!on! / 
r 26S.32(bX2l - -
' ' "' (i) Are at lea.st rour replieate 

.f 
mea.surements obtained !or each / 

i sample? 265. 92(cX2) 

.. (iil Are provisions made to ealeulate 

l 
the initial back!il'ound arithmetic: 
mean and variance of the respective 

parameter eoncentrations or values 

obtained from well(s) during the / 
t 

first year? :6S.92(c:)(2) -
b) For facilities which have eomplie-d with 

[ 
first year f!'OUnd-water s.amp!ing and analysis Nlft 
requirements: 

, 1) Have s.amples been obtained and anal~ed 

1 
(or the rround-water qaulity parameters 

at least annually? 265.!!2(clXl) -:) Have s•mfcles been obtained and -
I 

analyzed or the indicators oC 
ground-water contamination at 
lea.st semi-annually! 26S.92(dXZl -· -

l 48 
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'f?<E ~0 'Unknown 

ll. Have record> been kept or analyses {C{' 

par:amele!"!> e5ablishing; 'h'"ound-.,.ater ' ,_ 

quality and indic3lors o{ 'h'"Ound-.,.ater / 
con tamin.a tioo !. ·:s o.H(aXl) 

:n. Have rec:O!'ds been l:e;:>t or ground-water ' 
;,urrac:e elevations hken at tl'\e time of / 
Mr;'Plil'l( !cc each well? :t6S.94(&XU 

- -
-
l :l. Have the following been submitted to the 

Re~onal Administrator 265.94(aX2l : 

a) Initial 'bael<vound eonc:entrations of 

parame!e!'S listed in 265.92(b) within 

15 days after eompletint each quarterly 
' / 

analysis required during the first year! 

b) For each well, ILl'!)' parameters whose -
eoncentrations or values have exceeded 

/ the maximum contaminant levels allowed 

In drinking water supplies! 

e) Annual reports inc:ludil'l(t • 

1) Concentrations or values of 

parameters used as indicators 

of iround-water eontamination fcc / each well'! 
:) Results o{ the evaluation oi 2 vound-water surface l!!evations? -

•• 

,. 

l 

so 



APPENDIX B 

Water Well Logs 
in the Vicinity of 

American Steel Foundries, 

Sebring Disposal Facility, 

Smith Township, Mahoning County, Ohio. 



/ -- . - -- . . -- -·-·· ·- ------·- ----··-

_/SO Wcq--l.~~ AND D}ULLING R:=P9Jl:·e 
' 

OliCIN..lt,. 

'> 
'l 

State o£ Ohio 
/, 

S3 US3 PENCIL 
TY?-'VRITER 

DEPARTMENT OF NATURAL RESOURCES 3 67 0 66t 

XC ; S IN:S:..j 

CONSTRUCTION DETAIL~ . i: 1• ~- BAILING OR PUMPING TEST 

t& -.s-: 
-6_7 /T _s-'' ~ ----LJ_,---------..2..---

; diacete ::,.2 r c-> L h £ • _;, t;;t:- l5!i Pumping Rate__ /2._G.l?.M. Duration of test .. _hrs 

--- ongt o casmg.-.,..-

of ocree,____ · Length of screen._ DrawdowJS._a__' __ ft. Da.te ... £?-_r;;t;_2: .. 9..")_!_9__?,_ 

o: p=:;:};..~-4~-· 
Static level-depth to water.:..Jil __ ·-··---·--···--·-· __ { 

ity o£ p~? ./{) - -'~ Quality (clear, cloudy, taste, odor).---~:'-·------

7 
t. 

I 

' . .!).2:0 
1 o. purop scthng_ - . 

. 

Pump installed by _ _fj~~.iiJ..:Ji}§,-_ 
c: cor:opl :tion __ GJ~_;J...Qr./-1../?. . .Z ______ ~· 

' 
WELL LOG* 

SKETCH SHOWING LOCATION 

. 

Fo~ations 
Locate in reference to numbered 

t..r.dsto::.:, ~hale, limestone, From To State Highways, St. Intersr.ctions, County roads, etc. 

gravel an= cb.y 

-~--~--- --------
0 Feet .). 0 Ft. 

N. 
--------- -----------

~Jd-----; 
.2!2 _____ .. '3.S ____ lit . 17 2 

?..S _.y_q ____ 
--;-----z----~

-----7 

,_,/ _______ 

>/!..e. c.,. 7 ~fl ______ lj . 

~j_g;;;_-~~-(_-
.'-/ ---

73--~---
,.. . :zp_ ____ 

¥..-:-::1-~-- -7-S"..--~- _J_~----
t. 

IT ~ • ;j 
_9_~------ jj_}?__. 

w. ~ ~ 
E. 

~P-,7.-A ______ ~r:.~ 
_j}~------ !13 !_!_~---

; 

--------

j~~ jj_(p ___ :.._ }_'f.~: __ 
---r'--(1:_---------~---

~~~-~-~-------~---
.... Jlf-CJ.. __ i-4 -:feu~ :t!J.J. 

.1~6 ---- -~1 . 
:( . ~ J: ,,c-v _.. 

-r--:~ --« --~-~---- j_~"1 ____ }.5_L_ 

,(;t .... "~7-~----- LiL ___ _L]r;: __ Co 
s. I; ...... ..,- "';: 

~~!-·--t:~~--117.. __ -___ {1~--
. \ 

See reverse" side for in'Structions 



WEU-:-~.,nG AND DRILLING 
. (,-~ 

· · · '(;, State o£ Ohio -· 
;.::;BUSS PENCIL DEPARTMENT OF NATURAL RESOUP.CES 

: TY ps-·.VRlTER Division o£ \Vater 

'1\TQ 
.J:t • 367057 

1 NOT USE INK.j 156Z W. First Avenue 
/,,':;:.' 

--
· Colu?jhtlS,,Obio 43212. 

f.
1
-•.,i1•t/";:;_,. 

() ' - ~ . 
'/ 'h 

~~r/-~r::;::~rf):;;;::_--·-··--:___b__-~ ___ s.cttcn of ~------e:;.--·----·-··----·-

... r ~ . ~ . --Address --P-----------~.....g. _____ _ 
( . . 

. , ~ -

cation or property·-----------------------------··-------------·- -
.. 

-.. 

. CONSTRUCTION DETAILS 
. BAlLING OR PUMPING TEST . 

;.g diQ.Qeter ~~-A ?" I en"gth of ca•ing; Pumping; Rat .G.P.M. DurOJ.tion of test.. ___ hrs 

'of sere- --Length of screen 
Drawdown, ______ ft. Date. _______________ 

• 

'of P=P 
Static level-depth to water_· _____________ £• 

.oit:y a£ pUI:lp ~-
Quality (clear, cloudy, taste, odor)··--·-----------

;h o! pur:lp setting;. __ · --~-·--

------------

of completiort.. ______________________ Pump installed by -· ------ . -----
. -

WELL LOG* SKETCH SHOWING LOCATION 

' 
Formations 

Locate in reference to numbered 

:a--H!::;.~one, ~hale, limestone, From To State Highways, St. Intersections, County ro;,ac!s, etc:.~ 

gravel and clay 
-

0 Feet Ft. 
.. N. 

------------------ -·--- --------- ·----------

~-~~(-:~--~: ______ 
• _j_f_o_ _____ ..n~----

--~.!~~~-,~~~Wl:: ___ L1..f: ____ -;2._<?_~---

.('V'.-<; -~~ 2-:.~ff. __ _g.J!: Cj: __ 
-- ~--,r------- ------- ---

p . 

! ~-4.1::.d!..-;;~~.l~ 
2.2:!{: ___ .2-..1_~-- -

__ J~~~- _2._'3_2=. __ ;u,.-:; __ 

--·~,.{;~ .. 
w. E. 

-·-v------------------ ---------- -------
~---_: ___ ; 

-------------------- -----

-----------------------
-------- -------

--------~---------
--------

-------- --------
. 

------------------------· ---------
f--------

i ------------------------ ---------- --------- s. 

- --------------------- ---------- --------- See reverse siU.e for instructions 

D rillinO' 
. j), ~4{ l_d-l}J~ 

r .. ~-- - ------------.. ...:::::" Date-· 
o F1 m _ .. --·----

J?....-::.:!:::__0 - b 
-----·------· ---

·•. ~ . . . 

A«ldress --------
Signed __ _ ·-------------

~·li additional space is needed to complete well log, use next consecutive nurnbered forrr 



I 

- .~ 

CARBON PAPER 

NEC:ESSAP..".."-

.F·TRANSC~I
BING 

W::Ll ·oc AND DRILLING REPU~..J 

State of Ohio . 

DEPARTMENT OF NATURAL RESOURCES 

Divisi0n 1..'£ Water 
430992 

65 S. Front St., Rm. o!S Phone (514) 469-3545 

Columbus, Ohio 432!5 
u: ~ !.·: · · 

I 

--

,:J~ n OQ /r. a Townships h"\ i-/-h Section of Township 
I<.'/ 

1 1 · J"/1' 1 11 < f BJ L O ._,~f-"l ... lrr 

::--,. e e. ·;:)'n r1 I' oo ,• e. Qom e ...Jet ~&ddress . e: c j r ' ·--:--;-=-:---.,. 

· R 1 S ·r • · 1( B ·/ · -f C) 1 J .., :;, (pLp.tr \l,.>,Orlfo Jl.,. 

1tio::lofptope:rtye- ""r:::en e..or•n;; , e. or o~ k-r. r.,_;_) · ~ 
- - .... 

CO~S?-'R,.UCTION DETAILS /giJ\(c.' ~ 11 I 
BAILING OR 4'!!!~1P1Ng,)1'ES'I'

 

. (Spa:c:.iiy one by c:ircl.in.t") 

; d!=et={ ~.'I,J;:.'~ Y<,~'i.:f?edgili. o£ casi=gt.JJ /.J.j<{c -~st Rate.._f-~-----.G.P.M. Duratioo of test._./..i:::__hrs 

:l.f zcreM T.ength ot scre-e"" Drawdown :;J S;;... · i't, Dat• 3-31- 7 ...;:t... 

ofp=? 
Static level-depth to water 

? '., :;J ;l.. !t. 

it;1 of pu::::;> 
Qualil7 (clear, cloudy, taste, odor) C. I e. a r 

: o .: p o..:=. p 5 e t:ti::: g Puc::p wt.illed by T!Cf V ,· d ::S 6 ro '!5 

oE COC.?!=tio .. 

. . . • WELLLOG:il 

. 
SKETCH SHOWING LOCATION 

For::::! a :.io:s I Locate in reference to 10--•- · · 
. 

-dston., ai::alc; limestone, :Ftom To State Highways, St. llltersectioos, 

f:'avel and cla7 

, (:!As_i.-----------
0 :Feet 1' :Ft. 

N. 

-------- --------

~911~---------------
_q ____ ~-

~9"-'1 
l . 

.J-.6 !..f(.; 
~a, re>._.J_ e.{_ __ 

• ::; 
..;:...;. __ ----

f 
i <\_~k,_l.; ~;;_-1-o_~~ 

.!.f (p 
--- l./1 ------

's 6.a.l!' 
~-~_h_c.l~. 

a 
t::f 

I. Sc:; r;d_J::...1.-::.f: 

I 

I _(j.h.s_l~---·-

'3 r . 
II . -------

41 ,_!)__(, 
~--

1&:, ?3 
- ---

r.::, qq W~ 

qq !C?-o 
: 

-------
1~0 ----· 

l.;z4_ 

.... q ,. . I r :m.~-::; ,f '=-~<£ I :;t.3 130 

- r-. 

';:. 

- . 
S~1.JJ d~ f-.. I). I e.. 

c; r-. I ;a!! 'e_:::-! ~!:'_i _ 
;r,-

:>c.; nd~ .sAo. I e.· 
--'"-]'-----------

I !. o _ _{ 3 9 

_ ..) __ ~_'L !4L/ -----
fUL/ IG! 

----- ----

-. Dr iJ l!..:::: g F i!"!n ___ ..:r>_A,.vt""'o ';..;·"',.,·",;:."s,v:.z.'':.;;" c=":;::".:.;' '·"''"'xC __ _ 
J.;~L:J :.:;-.Jf ST. N. E. 

Auc res s ------· AL_L•~_-"_~_'·_o_H_'o_4_~~-QI__;_,_. --
:-

s. 

Date .lf.- f- 1 ;)_ 

Signed Qr,-/2> t · /DOJ_,_;~IJ;-J 
t! 

"'"'"-"":::A ne-eded to co:::ouleteo wc:lllosr. use next consecutive n=:.;,:::ed fo::= 



I • • 

C.\a!10N PAPER 

N ECESSI\RY-

.?- ::'.C:ANSCR!BlNG 

'Vf'r:L!... r.A'-' n. ·- ·~ ... ____ _ 

\& State of Ohio' (() 

DEPARTMENT OF NATUR.~L RF.SOUECES 

Division of Vl;lter 

65 S. Front St., Rm. f.l5 Phone (6!4) 469-2545 

Columbus, Ohio 43215 

430993 
L[C L·(··)J 

.t..'-'--'----- Township 5 II'\ ; + h 
""I· _:, . " 

S~tion o€ TownshiP----·-----

1\i!dress -----------------

• 
~onofpro~

ecty _________________________________________ ~~·L----------

CO~ST.RUCl'lO:t-I
 DETAILS 

l!AILING OR PUMPING TEST 

(Specify one by c.irc:l.ing) 

, di=eter _____ -r. .... eng;th of c:asiJ:Ig _____ , Test Rate ______ G.P.M. Duration o£ test._ _______ br> 

,: sc::e=e::t. ______ 'LJ..ength of screen_ DrawdoWTI £::., Date ________ _ 

): l'=.?-----------------!Statie levei·depth to water·-----------.:1 ftt. 

\t:;T of J?W::?-------
-------~Quali

t;r (clear, clo'.ldy, t:>.ste, odor)--------

ofp~p~etti:.~-----
------------------

-!----------------
------------------

--------

of c::op1:tic"-
.. 
• WELLLOG* 

For:::Ia:ion:J 
ndl:c~c:, sb:;Ue, H.:::.e=.tone, 

gT:l'l'el .,_,d cla7 
:From To 

.. 0 F~t :Ft. 

_____ :_ ____________ -------- -------
. c.!t. ::sl "te!. · ft; I · 1&6 . 
---'---. -'--.:.....;. ------:---- ----- ·-------
:_E_C· s q.!J.J.j_.:E_f-..._O,_J~-- I C.a S.__ I c, q_-; 

:r -:; c!.na 1· . · 1 /0 c; _!_1 Cf_ 

SKETCH SHOWING LOCATION 

Loc:>t: in reference to n~bered 

State Hig:hway3, St. Inter~:ctioc~, Co=t;r roa,O,, et::. 

N. 

~-~tl t'm e ~-!-o ~~ ·!1 d I :L/:.:_ 

s q.I!_J_'f-§.b£.Ls~_db _ _!_11. _ _;;t_3__',;.).__ 

l,.. e. • 1:2:._'!..:f' f.;,... e. "" ./- ~ " e. jW. 
E. 

1. Sc; r • .4_v- o "- k -~~·'f'J!~ 3..:2:_ ~ LJ6" 

. ~ r:~;__<Lf_-s.h_u e._ ? 4 s-__ ,_:t_~f

,.P" (,' d t s ·h-e_~ L:. o~ ~.s. 1 k.t " -f e,.-

1CZ1 ck. .. -s 1 a +e.. :2 to <(' .;J '1 I 
--+-·--:--

~ . q ~. 5 ~ a 1_<:-; ________ ~ 1.!_+-~ "_ '1 

Y.!~_'! ,'J-0-~.h_E_I_c;;, ___ -~_1- !2_i.fJ.~ 
DAVIO;)ON'S V:El\. Oll!lttlNG .• '!' 

)ri..:__g Firm.------'-'"'-''"'"-'-'''"-'~''
'"-'.,''-' _.. •. '-4' ---~ 

AlLIANCE. OHIO 44001 , 

Ao:!c="'3 ----'----------c--:---'--·:.:.'' 

s. 

-Hi ~d2ltio=.al sp3.ce is need~d to co:::oplete well log, use next consecutive n=l::e:red for.: 



• v 

:0 Cf.RSON PAPER 

NEC'SSSARY-

----· --·-----· --·-·-· ----·----

State of Ohio 

DEPARTMENT OF NATURAL RESOURCES 

Division of Water 

;:LF :--I SCRIBING 

430994 

O'RICI:-IA,L 

OillCl!i)I.L. 

55 S. Front St., Rm. 815 Phone (514) 459-2545 

Columbus, Ohio 43215 L 2 f- l 'I·'~ 

·~t.r·-~/_'"1_c..,9,:.l_J. hl..!-:..' ----Township 5 m ; + b Section of Townshir:>---r.------~...:.~-'-

~=~ l~·~' _Li,_.Jn....._t,_,''--------------'1\.ddress .-----------::::....' ______ _ 

o~t~no!property _________ ~----------------------------------
-------------

-- . -

' CONSTRUCTION DETAII.S . 
BAlLING OR PUMPING TE~r 

(Specify ene by circ:lin..c) 

:g d!=ete::-_ .'Length of casing Test Rate _______ G.P.M. Duration of test__ ______ hrz 

. 
. . .. 

T ell~ of scree"' Draw dawn it. Da\e 
j o£ sc:re~ ~ 

--
... 

. . 

~ o.t pu.:::p 
Stat!c level-depth to water 

__ !t. 

ciry of p~. 
QualltJ- (clear, cloudy, taste, odor) ·-

:.: oZ pt=:;:o 5:t!ill:g 

of c-:::::ple~io!!_ 
Pt=p i.n s !.ill e d by 

-
-

.. ·. . 
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State of Ohio 
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'I.Iemo Mci<AY & GOULD DRilliNG, INC. 

April 28, l978 

Don lleuer Ohio E.P.A. 

Encolscd ie the log on the tc~t hole that 

••c drilled nt Tecumseh Village Feb. 5, 1973. 

I do not have anything on the pumping test. 

Ar:; I recall, a gentleman by thP. name of 

J(crm lliffle of Solem, Ohio, should hir(e tne 

information on the tcot pumping. '"" 

.. Sarry I can'_t_be or more help on thio. 

Re sp!!c tfully 1 

Joel: Gould 
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APPENDIX C 

Boring Logs 

American Steel Foundries, 

Sebring Disposal Facility, 

Smith Township, Mahoning County, Ohio. 
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r LOG OF BORING NO. 1 

AMERICAN STEEL FOUNDRIES, ALLIANCE, OHIO, LAKE PARK ROAD PROJECT 

BORING LOCATION: As shown on bor1ng locat1on plan DATE STARTED: ' ] /10/85 . -
( 

:- !'-

SURFACE ELEVATION: 1117.70' DATE CDI'IPLETEtY. 3. 11/85 

SAMPLE "N" !!LOllS 

NO. &. SAMPLE BLOWS PER /Ft. OR 

STRATUM DESCRIPTION OF MATERIAL TYPE DEPTH 6" CORE REC. 

o.o· - Hard brown silt, some sand lA 1.0- 2.5 17-19-24 43 

- 4.5' lC 3.0- 5.0 24" 
- molS t - Weatnerea rock - 2A 5.0- 6.5 17-29-36 65 

Io· lB 9.0-14.0 23" 

- 12.8 

- Slitstone, l1gnt gray, sanay, 
wltn numerous snaley partlngs, 2B 14.0-19.0 52" 

- m1caceous (Flasser beOOlng), 
2o• moaerate to n1gnly weathered, 

- moaerately soft, 1ron-sta1nea, 
croken 38 19.0-28.0 38" 

-- 27.8' (Gradatlonal contact at 27.0') 

~0'28.\ Snale, gray, s1lty, m1caceous, 
tn1nly bedaea, moderately 
weathered. soft 4B 28.0-38.0 83" 

Clay snale, hlghly weathered, 
- 38.0' verv soft (Underclay) 
40' Sna1e, grades to l1gnt gray, 
- w1th some sandy and freshwater 5B 38.0-47.0 105" 

- limestone members 1' to 2' thic• 
--
'5'0' 6B 47.0-55.0 96" 

---
'bo· 

Bot tom Of Don ng at -55.:1)' 

WATER OBSERVATIONS TYPE SAMPLER 

foi(THOD: HOLLOW STEM AUGER IN 1 TlAL DEPTH: None _L A. SPLIT-SPOON 

TECHNICIAN: RG-RH COMPLETION DEPTH: 32.4' X B. "PIX" lllRELlNE --
JOB NO. 28458 (Ow) DEPTH AFTER: HRS. X c. SHELBY TUBE 
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LOG OF BORING NO. 2 

~~ER!CAN STEEL FOUNDRIES, ALLIANCE, OHIO, LAKE PARK ROAD PROJECT 

BORING_ LOCATION: As shown on boring location plan DATE STARTED: 1/09/85 

[ 

~; 

SURFACE ELEVATION: 10! 1.86' DATE COMPLETED: .1/10/85 

~~P~t 
"N" 6~9WS 

SAMPLE BLOWS PER /ft. OR 

STRATUM DESCRIPTION OF MATERIAl TYPE DEPTH 6" CORE REC. 

0.0' -- {FILL) Str1p spo11 - aamp lA 1.0- 2.5 4- 5- 7 12 

-
-

2A 4.0- 5.5 3- 5- 6 11 

3A 6.5- 8.0 4- 4- a 12 

To• 
lC 9.0-11.0 

-
4A 11.0-12.5 4- 7- 8 15 

--
SA 14.0-15.5 4- 4- 6 10 

20' (Becomes wet at 19.0') 6A 19.0-20.5 6- 7- a 15 

--
7A 24.0-25.5 4- B-12 20 

-
Jo· 

BA 29.0-30.5 7-17- 9 26 

-- 9A 34.0-35.5 6- 7-lB 25 

- -Bottom of bor1ng at 35.5' 

40' 

---
'5"0' 

---
'bO' 

WATER OBSERVATIONS TYPE SAMPLER 

METJiOD: HOLLOW STEM AUGER IN I T!Al DEPTH: 26.0' )( A. SPLIT -SPOON 

TECHNICIAN: RG-RH COMPLETION DEPTH: None ll. -
JOB NO. 28458 (bw) DEPTH AFTER: HRS. X c. SHELBY TUBE 
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LOG OF BORING NO. 3 

~~ER!CAN STEEL FOUNDRIES, ALLIANCE, OHIO, LAKE PARK ROAD PROJECT 

BOR l NG LOCA Tl ON; As snown on bor1ng location plan DATE STARTED: '7/10/85 

( 

t-~ 

SURFACE ELEVATION: 1084.65' DATE COMPLETED~J/10/85 

SAMPLE •tt• BLOWS 

NO. & SAMPLE BLOWS PER /Ft. OR 

STRATUM DESCRIPTION OF MATERIAL TYPE DEPTH 6" CORE REC. 

0.0' -- (FILL) Str1p spo1l - mo1st lA 1.0- 2.5 9- 7-14 21 

--
2A 4.0- 5.5 6- 7- 9 16 

3A 6.5- 8.0 5- 5- 6 11 

To• 4A 9.0-10.5 3- 4- 5 9 

---
SA 14.0-15.5 7- 9- B 17 

~o· 
6A 19.0-20.5 4- B- 9 17 

--
lC 23.0-25.0 11" 

-
7A 25.0-26.5 4- 4-11 15 

!o• Bottom of oor1ng at 26.~' 

---
40' 

--
-
~o· 

---
to· 

WATER OBSERVATIONS TYPE SAMPLER 

M(THOD: HOLLOW STEM AUGER INITIAL DEPTH: 14.5' X A. SPLIT -SPOON -
TECHNICIAN: RG-RH COMPLETION DEPTH: 7.0' B. -
JOB NO. 28458 (bw) DEPTH AFTER: 24 HRS. X c. SHELBY TUBE 
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LOG or-ffiJRING NO. 4 

AMERICAN STEEL FOUIWRIES, ALLIANCE, OHIO, LAKE PARK ROAD PROJECT 

BORING LOCATION: As snown on bor1ng locat1on plan DATE STARTED: ' 7/09/85 . ' 
{ 

~ ; 

SURFACE ELEVATION: 1076.85' DATE COMPLETE!k_7/09/85 

SAMPLE 
BLOWS PER 

"N" BL~\IS 

NO. lo SAMPLE /Ft. OR 

STRATUM DESCRIPTION OF MATERIAL TYPE DEPTH 6" CORE REC. 

0.0' - 0.5' (FILL) Foundry sand - dQ' 
- (FILL) Very st1ff brown and gra) lA 1.0- 2.5 4-10-14 24 

- s1lt, some clay, some sand 
- -moist {Spo1l) 
ro· (Becomes soft at 4.0') 2A 4.0- 5.5 3- 2- 2 4 

{Becomes stiff at 6.5') 3A 6.5- 8.0 3- 4- 7 11 

- (Becomes medium st1ff at 9.0') 4A 9.0-10.5 4- 3- 5 8 

- (Becomes st1ff at 14.0' l SA 14.0-15.5 4- 4- 7 11 

-
70' 6A 19.0-20.5 5- 5- 7 12 

---
7A 24.0-25.5 7- 8-11 19 

Jo• (Becomes narc at 28.5') BA 28.5-30.0 8-15-20 35 

- Bottom of oor1ng at 30.0' 

--
40' 

---
SO' 

---
60' 

WATER OBSERVATIONS TYPE SAMPLER 

M(THOD: HOLLOW STEM AUGER IN 1 TIAL DEPTH: 8.0' X - A. SPLl T -SPOON 

TECHNICIAN: RG-RH COMPLETION DEPTH: 8.0' 8. -
JOB NO. 28458 {bw) DEPTH AFTER: 24 HRS. c. SHELBY TUBE 

' - ' 
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LOG OF BORING NO. 5 

AMERICAN STEEL FOUNDRIES, ALLIANCE, OHIO, LAKE PARK ROAD PROJECT 

BORING lOCATION: As shown on boring location plan DATE STARTED: 7/08/85 . -
t 

; ; 

SURFACE ELEVATION: 1081.0' DATE COMPLETED: .JL09/85 

SAMPLE "li" B~911S 

NO. & SAMPLE BLOWS PER /Ft. OR 

STRATUM DESCRlPTlOH OF MATERIAL TYPE DEPTH 6" CORE REC. 

o.o• -- (FILL) M1ll refuse, foundry sane 

• dry lA 1.0- 2. 5 7- 7-11 18 

- (Becomes loose at 4.0') 2A 4.0- 5.5 3- 2- 2 4 

-
Io· (Becomes med1um dense, with 3A 6.5- 8.0 4- 4- 7 11 

- large cnunks at 6.5') 

- (Becomes wet at 8.0') 
4A 9.0-10.5 6- 7- 5 12 

- (Becomes loose at 14.0') SA 14.0-lS.!i z- z- 3 5 

zo· lC 16.5-18.0 24" 

(Becomes meo1um dense at 18.5') 6A 18.5-20.0 2- 5- 6 11 

---
7A 24.0-25.5 7-10-14 24 

Jo• (Becomes dense at 29.0') SA 29.0-30.5 9-21-22 43 

---
9A 34.0-35.5 11-16-19 35 

4o• 
lOA 39.0-40.5 7-14-20 34 

- 42.0' - (ORIGINAL) Gray shale llA 43.0-43.5 lDD 100 

- Bottom of bor1ng at 43.5' 
-
!o• ----
"bo· 

\!lATER OBSER~A rJONS IYPr-SAMPL-.R 

METHOD: HOLLOW STEM AUGER INITIAL OEPTH:B.O' (heavl:) X A. SPLIT -SPOON 

TECHNICIAN: RG-RH COMPLETION DEPTH: 8.6' 1!. -
JOB NO. 28458 (b\<1) DEPTH AFTER: 24 HRS. 8.6' X c. SHELBY TUBE 



APPENDIX D 

Diagrams of Monitor Well Construction 

American Steel Foundries, 

Sebring Disposal Facility 

Smith Townhip, Mahoning County, Ohio. 



.~---------------------------
-----------------------------

------~ 

' LOG Of WELL NO. l 

A.'1ER!CAN STEEL FOUNDRIES, ALLIANCE, OHIO, LAKE PAP.K ROAD PROJECT 

i 
- ,NG LOCATION • See print SURFACE ELEVATION • 1117.70 

! DATE INSTALLED: 7!11/85 TOP Of PIPE ELEVATION: 1120.30 

/ T'l'PE Of PIEZOMETER • Standp\pe 2" Sch. 40 PVC 

[ DATE 

I 
!7111185 
I 
I 

I 
! 

I 

I 

WATER SJRFACE 
OEPTH (FT.) 

TECKNICIAH RG-RH 

110. 28458 (bw) 

WAT£.R SJR.'"AC.E 

ELEV. ( FT,) 
INSTALLATION 

OtSCRIPTION 

CEMEN1 

BENTONlTE 

SAND 

NOTES: Screen length 5.0' 
Slot size 0.010 

-

-

DESCRIPTION 

OCPTH ( FTJ 

3.0' 2.5' 

1-- 0.0' 

_1.5' 

32.0' 
+--

44.5' 
1----:: 

~ 
~ t: _49.5' 

55.0' --

Guard pipe 6":x5' b1ac:k. iron, with locldng Clip 

and 1oc.k 



LOG Of WELL NO. 2 

A.'~ERJ CAN STEEL FOWWRI ES, ALLIANCE, OHJ 0, LAKE PARK ROAD PROJECT 

NG LOCATION • 

1
' DATE INSTALLED: 

See print 
7/10/85 

SURFACE ELEVATION• !094.86 

TOP OF PIPE ELEVATION: 1095.41 

' j 
I T'l'PE 0~ PIEZOMETER • Standi ipe 2" Sch. 40 PVC 

I WATER SURFACE W<.TER S!JRFAC£ 

OATE OU'TH (FT.) ELEV. (FT.) INSTALLATION 

!~~+----+~
--~~~~,--~

~----~~ 
DESCRIPTION OC:PTK (FT.) 

1 7;1o;ss 6.3' 

DESCRIPTION 

I 
'I 
l 

7!11/BS 22.3' After 
bailing 
water 
returned to 
22.3' 

2.5' 2.0' 

' 

TECHNICIAN RG-RH 

" 110. 28458 (bw) 

CEMENT 

BENTONITE 

SAND 

NOTES: Screen length 5.0' 
Slot size 0.010 

1-o __ 0.0' 

2.0' 
1--

24.0' 
1----' 

29.1' 
1:---

34.1' 1:--_; 
35.5' --

Guard pipe 6"x5' black iron, with locking cap 

and lock 



··~~-------------------------
-----------------------------

---~ 

LOG OF WELL NO. 3 

AJ'.ER!CAN STEEL FOUJ1DRlES, ALliANCE, OHIO, LAKE PARK RQAD PROJECT 

-----------------------------
------------------------~ 

RING LOCATION' See print 

DATE INSTALLED: 7/10/85 

SURFACE ELEVATION • 1084.65 

TOP OF PIPE ELEVATION= 1086.85 

I r TYPE dF PIEZOMETER • Standpipe 2" Sch. 40 PVC: _ 

lr' ----~----~----~----~----------~-
~----~ 

WATER SURFACE WJ:.TER SURFA::.E 

DE.PTH (FT.) ELEV.(FT,) DATE 
INSTALLATION DESCRIPTION 

-~----~~~----+------+------~----~
-=--~------==--~ 

i • 
l 
l 

I 
I 

7/10/85 

7/11/85 

14 0 5' 

14.3' After 
pumping 
21.3' 

OCSCRtPTI()!j 

CEMENT 
-

BENTONITE 

-

SAND 

otPTK (FTJ 

2.5'2.2' 

_0.0' 

1.0. 
+--

14.0' 

19.8' 
1--

__ 24.8' 

26.5' --
~--~-k------4------'-·-------~----------

------------~ 

TECHNICI&H RG-RH 

.. 110. 284 58 (bw) 

HOTES: Screen·length 5.0' 
Slot size 0.010 
Guard pipe 6"x5' black iron, with locking cap 

and lock 



' 

' . LOG OF WELL NO. 4 
. 

~ 

' 
A.'~ERICAN STEEL FOUNDRIES, ALLIANCE, OHIO, LAKE PARK ROAD PROJECT 

' ' 
lNG LOCATION • See print SURFACE ELEVATION • 1076.42 

._ . C. INSTALLED: TOP OF PIPE ELEVATION: 1079.17 

l TYPE Of; PIEZOMETER • Standpipe 2" Sch. 40 PVC ~' 

!-------r------~r-------r-------~-----------
-----~-~-------4 

DATE OCJ'TK (FT.) ELEV. (FT.) INSTALLATION DESCRIPTION 

I 
W,\T~R SURFACE \\AT~ S,;RFACE 

----4-~--~---+----+--
-----------~~ 

I I 7tos/85 8.6' 

i 7 !10/85 6.3' 

I 7tnts5 6.7' 

I 

l 

TECKNlCl&.!i RG-~ 

110. 28458 (bw) 

Water 
returned to 
6. 7' after 
pumping for 
1/2 hr. at 
10 G.R.M. 

OCSCRlPT!OH 

BENTONITE 

S~ND FILTER 

NOTES: Screen lengt:. 5.0' 
Slot size 0.010 

OCPTii (FTJ 

3.D'z.s· 

!-- _D.D' 

2.0' 
1--' 

20.5' 
1--

25.0' 1-_; 

30.0' 
1--

32.0' --

Guard pipe 6"x5' black iron, with locking cap 

and lock 



APPENDIX E 

Water Quality Results, 

Monitor Well Samplings, 

American Steel Foundries 

Sebring Disposal Facility, 

Smith Township, Mahoning County, Ohio. 



BOWSER-MORNER, INC. 
CORPORATE 420 Davrs Ave. • P 0. Box 51 • Dayton, OH 45401 o 513/253.'8805 

TOLEDO DIS_TRICT: 122 S. St Clair St. • P.O. Box 838 • Toledo, OH 43696 o 4191255-8200 

Report to 

LABORATORY REPORT 

American Steel Foundry 
Attn: Mr. Steve Thrasher 
C/0 BOWSER-MORNER. ASSOC. 
P. o. Box 51 
Dayton, OH 45401 

Date 

Laboratory No.: 

Authorization· 

Sample No. : 

Repon on One (1) Water Sample Submitted for Analysis. 

SAMPLE IDENTIFICATION: lD #l 

ANALYTICAL METHODS: 

10/05/87· 
8709169 001 
WO# 28458 

07994 

The analysis was performed in accordance with "Sta.ndard Methods 

for the Examination of Water and Wastewater", 16th Edition. 

TEST RESULTS: 

pH: 
Conductance 
~lkalinity in Water 
:otal Dissolved Solids 
Chlorine 
Sulfate 
Nitrate 
Detergents, MBAS 
Total Kjeldahl Nitrogen 
Nitrogen Ammonia 
Chemical Oxygen Demand 
Phosphorus 
Calcium 
Sodium 
Iron 
Chromium 
Magnesium 
Potassium 
Zinc 
Cadmium 
Lead 
Total Organic Carbon 

.Barium 
. Arsenic 
. Mercury 
. Selenium 
"~lver 

3 . 9 
1710 micromhos 

0.00 as CaC03 
1360 mg/L 

84 mg/L 
740 mg/L 

0 0 71 mg/L 
0.1 mg/L 
0.9 mg/L 
0.6 mg/L 

13 mg/L 
<0.2 mg/L 

190 mg/L 
75.0 mg/L 

178.00 mg/L 
0.02 mg/L 

69.00 mg/L 
l4. 50 mg/L 
l. 01 mg/L 
0.01 mg/L 

<0.02 mg/L 
:t;'4; 0 mg/l 

'<5 rng/L 
<0.004 mg/L 

.<0.001 rng/L 
<0.004 mg/L 

0 <0 0 01 rng/L 

All Reports Remain The Confidenlial Properry Of Bowser-Morner And No Publication Or Disrnburion 

Of Reports May Be Made Withour Our Express ~·lrmen Consent E:xcept As Authorued By Contract 



JMK/PKC 
1 -Client 
2 -File 

Respectfully Submitted, 

BOWSER-MORNER, INC. 

~~>'1. ~~ .. 
James M. Kemper 
Chemist 
Analytical Sciences Division 

All samples recovered for this project will be retained at this laboratory 

for a period of 30 days unless we are informed to the contrary. 

BOWSER 
MORNE.R 



BOWSER-MORNE;R, INC. 
CORPORATE: 420 Davis Ave. • P.O. Box 51 • Dayton. OH 45401 • 513/253-8805 

TOLEDO DISTRICT: 122 S. St. Clair St. • P.O. Box 838 • Toledo. OH 43696 • 419/255-8200 

Report to: 

LABORATORY REPORT 

American Steel Foundry 

Attn: Mr. Steve Thrasher 

C/0 BOWSER-MORNER, ASSOC. 

P. 0. Box 51 
Dayton, OH 45401 

Date 

Laboratory No.: 

AuthorizatiOn: 

Sample No.: 

Report on: One (1) Water Sample Submitted for Analysis. 

SAMPLE IDENTIFICATION: ID #4 

ANALYTICAL METHODS: 

10/05/87 
8709169 004 
WO# 28458 

07997 

The analysis was performed in accordance with "Staridard Methods 

for the Examination of Water and Wastewater•, 16th Edition. 

TEST RESULTS: 

pH. 
Conductance 

· -~lkalinity in Water 

ictal Dissolved Solids 
Chlorine 
Sulfate 
Nitrate 
Detergents, MBAS 
Total Kjeldahl Nitrogen 

Nitrogen Ammonia 
Chemical Oxygen Demand 

Phosphorus 
Calcium 
Sodium 
'Iron 
Chromium 
Magnesium 
Potassium 
Zinc 
Cadmium 
Lead 
Total Organic Carbon; 
Barium 
Arsenic 
Mercury 

. ' ; 

'lenium 
"vel: 

l'(,';' 4 

'1'3'10 
275 
874 

36 
430 

0.16 
0.1 
2.1 
1.1 

.5.7 
<0.2 

160 
-45 
13 
<0.01 
54 

6.0 
0.09 
0.01 

<0.02 
"<3':·o 
<5 
<0.002 
<0.001 
<0.002 
<0.01 

micromhos 
as CaC03 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
rog/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
rog/L 
mg/1 
mg/L 
mg/L 
mg/L 
rog/L 
rog/L 

All Reporls Remain The Confidential Property Of Bowser·Morner And No Pubficatum Or Distribution 

Of lieports May Be Made Without Our Express Wrmen Coment Except As Authorized By Comracf. 



JMK/PKC 
1 -Client 
2 -File 

Respectfully Submitted, 

BOWSER-MORNER. INC. 

~'WI-~ 
James M. Kemper 
Chemist 
Analytical Sciences Division 

All samples recovered for this project will be retained at this laboratory 

for a period of 30 days unless we are informed to the contrary. 



1-i~L·.:r SOIUPl ing field OaU. l<ecord Sheet--
T edm ici.an ( s) -,,---"'j""'""S>'-----~--
Job t<o. _ .,:?i;Hlli 

.location No. 
!Hank flo. 

Time 846 
Addit\caal notes (especially weather) on 

. .:.ll 01\TA: 

Oate(s) 
bacl:: yes /no 

Type \later Pipe Diameter \later Pipe 

Condition of Guard Pipe. loc~. \later Pipe. Etc: 

rf,z(p - i<.Li.f( /Q..:k_ 1/A:J /;,,, ,;jj .Jevi¥A( -bnc.s 

q(J(p - _Q/r! /.ovk Cui o/C f Q;dr.~:r2 w/ ,l./8y 

#~ ' 1'/:J" 11""':> KeY 
Medsur·cd f..-o,t~: 

Depth of \Jell: ..?/ 7cf Top of GuMd Pipe: 

ne11th of \I.Jter: 1. "'" Top of \later Pipe: 

lleight of \.IJter: .21. &.> Top of Ground: 

Volu.uc of \.later '"\.!ell: _ _,,l."".~),__ ___ (V~ 3.lQ ,.zh) 

EV/\CU/\TION OAT/\: 
v-- lla i I c•· 

ycs~dicalcd (Quipmcnt 

___ Pump · Airlift Otl1er 
---' 

Vo' UUIC Removed or· r imc Pumped: 

Equir·"'cnl Cleaned: 

x Distilled \Jaler 
----""'-

X Field ___ l..~il 

_"-_Sample \.later L, t!-t... ,fJd7 

SA11Pl lNG 0/\T/\: 

Color~------
1111 

1111 Gu rf cr 

.!L Tcmpcralucc 'L 
Conduct iv i ly ui1110S/cm 

at T cmpcralurc 

6-'(7 
7uc/· 

IS 
87.)-

Sa•nples Collected: 
Preserv.:llivc Volume 

fer 
;if/ 
;r 

Date Sampled 9-7-£:7 
Odor ,;V".,.._ 

Parameters r i lle•·cd 

ks 
A{, 

/-f.,_-

Iced 

h_, 
)~) 

h< 

Other 

Lab Ho . 

~ 

--------l-----l---------l----l-
----1-----

I~ 
____________ J_------'-------------~------L------L---- ' ~ 



BOWSER-MORNER, INC. 
CORPOi;ATE 420 Davis Ave. • P.O Sox 51 • Da'(lon, OH 45401 • 513/253-8885 

TOLEDO 0151RICT: 122 5 St Claor S1. 0 PO. Box 838 o Toledo, OH 43696 o 4191255·8200 

lABORATORY REPORT 

American Steel Foundry 
;•••" •• ~ Dept. 27 BOWSER-MORNER, lNC. 

Attn: Mr. Steve Thrasher 
oate October-14, 1985 
laboratory No.: R 091938 
AulhOfll&tion: 

R~onon.four (4) well water samples for chemical analysis, received September 19, 1985. 

SAM?LE IDENTIFICATION: 

The samples were identified as Wells 1 through 4. 

TEST METHODS: 

The analyses were performed in accordance with Standard Methods for the 

Exa:;:ination of Water and Wastewater, 15th Edition. The samples were filtered before 

me:als analyses. 

TEST RESULTS: 

See attached detail sheet. 

1-Client 
2-File 
JMK/pc 

Respectfully Submitted, 

BDWSER-MORNER, INC. 

~-H1-~ 
James M. Kemper, Chemist 
Analytical Sciences Division 

All samples recovered from this project will be retained at this laboratory for a 

period of 30 days unless we are informed to the contrary. 

All RetxJrU Remeirt The CQnfJdenti•l Prop.,-ry Of Bowser-Morner And No !'t.Jbficarion Ot Distri:n.ffiOI'l 

Of Reporu MBy Be M•de Wllhour Our Es.preu Wriuen Consent. (.,cept A! A~.~tf'lori:ed Br Comtaet 



Report to· 

Report on: 

BOWSER-MORNER, INC. 
CORPORATE: 420 Davis Ave. • P.O. Box 51 • Dayton. OH 45401 • 5131253-8805 

TOLEDO DISTRICT: 122 S. St. Clair St. • P.O. Box 838 • Toledo, OH 43696 • 419/255-8200 

American Steel Foundry 
C/0 BMA 

lABORATORY REPORT 

Attn: Mr. Steve Thrasher 

Date September 15, 1986 
Laboratmy No.: S090255 
Authoriz.atton: 

Nine {9) Water Samples for Analysis, Received August 29, 1986. 

SAMPLE IDENTIFICATION: 

The samples were identified as Ponds 1, 2, and 3; Wells 1, 2, 3, and 4; 
.Upstream, and Downstream. 

ANALYTICAL METHODS: 

The analyses were performed in accordance with Standard Methods for the 
Examination of Water and Wastewater, 16th Edition. 

TEST RESULTS: 

See attached sheets. 

JMK/1 u 
1-Client 
2-Fil e 

Respectfully Submitted, 

BOWSER-MORNER, INC. 

~ ~ . 14-..~-(/L-
James M. Kemper 
Chemist 
Analytical Sciences Division 

All samples recovered for this project will be retained at this laboratory for 
a period of 30 days unless we are informed to the contrary. 

All Reports Remain The Confidential Property Uf Bowser·Morner And No Publication Or Distribution 

Of Reports May Be Made Wirho/Jf Our Express Written Consent Except As Authorized By Contract. 



,1eri can Stee 1 Foundry 
-'le 3 . 

. Report No. 5090255 

1 Well 1 Well 2 

'pH, 
Conductivity, umhos/cm• 
Alkalinity to pH 4.5, mg/1 as CaC03 
Total Dissolved Solids, mg/1 

· Chloride,- mg/1 

Sulfate, mg/l 
Nitrate-Nitrogen, mg/1 
MBAS, mg/1 
·Total Kjeldahl Nitrogen, mg/1 
Ammonia-Nitrogen, mg/1 

Chemical Oxygen Demand, mg/l 
Phosphorus, mg/1 
Pheno 1 , mg/1 
Ca 1 ci urn, mg/1 
Sodium, mg/l · 

Iron,- mg/1 
Chromium, mg/l 
Magnesium, mg/1 
Potassium, mg/1 
Zinc, mg/l 

Cadmi urn, mg/1 
Lead, mg/1 
Tot a 1 Drgani c Carbon, mg/1 . 

5.6 
2080 

5.0 
1950 

97 

1300 
<0.1 
0.1 

26 
1.0 

23 
<0.1 
0.020 

260 
52 

175 
<0.01 
88 
9.0 
0.94 

<0.01 
<0.02 
6.7 

5.2 
3370 

10 
3990 

35 

2700 
1.8 
0.1 

19 
3.0 

53 
<0.1 
<0.005 

360 
18 

245 
0.02 

180 
15 
1.2 

<0.01 
<0.02 
11.3 

- Continued -

Well 3 

7.2 
2600 
365 

2440 
140 

1200 
11 
0.1 
2.0 
0.5 

<10 
<0.1 
<0.005 

340 
110 

9.0 
0.01 

170 
22 

1.1 

<0.01 
<0.02 

7.8 

Well 4 

7.0 
2630 

199 
1150 

25 

640 
1.3 
0.1 
2.0 
0.8 

<10 
<0.1 
0.030 

190 
28 

6.5 
0.02 

76 
16 

O.OB 

<0.01 
-<0.02 

6.2 



\:XAt~PL E #3) 

IOU"-'DtfJ 11:111 

420 Da\'.is Ave.• P.O. Box 51· Dayton. OH 45401 • 5131253-8805 

C H A I N 0 F C U S T 0 D y· 

C:STJNATION: 1<11\1:: Job No. c<O'-\,-s.s 
0 

4PSi t\-\l\(j ~\. CLIENT "\"..5F 

TRANSPORT METHOD A.ro 

oo 1 er Number: Gy<;t;_: .) Sample Numbers: We.\\ :t.'\"2..3
1 
'.; • Yrt,~.,.;s 1,'-,3 

. (_ '\ ~~\~': =~ ~ .. 
.LL PERSONS HANDLING THJS ITEM PLEASE FILL OUT BELOW IMMEDIATELY AS RECEIVED. 

- YtJ'.·l\-. "--u: --; - - -
. ~ 'Je!'r :;t 1'!/'P.c-" o' ..._ 

. -:r?i-<7 ....... i./<-4,:.., sampled the water on 
..___ i'• £>') - \"2:,DO f'..t'l\. 

at • 
(time) 

'\ of received the samples 

transport/ on at 

(other reason) (date) (time) 

I of received the sam~les 

transport/ on at 

(other reason) (date) (time) 

I of received the. s amp 1 es 

transport/ on at 

(other reason) (date) (time) 

1~ VL fk,av of f.Aw">4 -f1Uvru..--t. received/placed the 
I 

sa~p;ocessin~ in the BOWSER-MORNER laboratory/ 

on 3-d-'!-)1::> 
(date) 

Other 

loc.atioM.: 

(other; specify) 

at ')~OD 
(time) 

.. · 

BOWSLR-MORNLR. INC. BOWSLR-MORNLR ASSOCIATLS. INC. 

Testin,g Division . Cngin~erins Division 

12l S. St. Cl~lr St. • r.O. Box B3B • Toledo, OH 43596 • 419/255-8200 

159 (. Reynold• Rd.• r.O. Box 24289 •Lexington, KY 40524 • 5051273·9111 

for 

for 

for 



I-lATER SA11PLING FIELD DATA RECORD SHEET 

.:hnician(s)- 7Prrt 1-lt?se ,/....__ 
> 

Location: 

Job No. zg4:;8 
Date ~-4- U Time 11 .>0 IJt1 

Type Water Pipe: 1 1/4" PVC 
--Iron 

X 2" PVC 
__ _:New House 

Well' :;:; -------
Surface 

4" PVC 
--Old House 

Stainless 
---Other 

Type of Cap: X Guard Pipe __ Mueller Friction Cap _LPadlock Other 

< 0 I 
Depth to Water ~· 

Taken from: 
Top of Guard Pipe -~-
Top of Water Pipe --~)(~
Top of Ground 

Depth of Well: S/. 3" .;,-/ ~ - 3!: -.::- /6. d -> .it~rJ' ~...;£.,...,. ·,. -~ d· 7_)"11,.. .s 
~· 7 ' 3 • ;il. I 

Evacuation Method: 
Teflon PVC 

___ B.ailer X B a i 1 er --~Submersible Pump 

Yes!§ Dedicated Equipment 

Volume Removed or Time Pumped: 

Field Cleaning Equipment: 
___ __:None X Distilled Water Steam 

-----' 

Sampling: 
Temperature: pH _____ _ 

Color: 

Amount of Unpreserved Sample Collected 

Amount of HzSD4 Preserved Sample Collected· 

Amount of HND3 Preserved Sample Collected 

Other Preservative 

"form - DON'T TOUCH WATER 

Odor: 

--~Pitcher Pump _ ____:Other 

____ Other, Explain 

_ Conductivity: 

Iced? 
X 

Notes: Problem/Discrepancies - use back of page if needed. Sketches are helpful. 

BOWSER-MORNER 



WATER SAMPLING FIELD DATA RECORD SHEET 

Location: __ _ We11 1 tt-:2. 
... b No. z84SS 

Date 8-~9- gZ, Time /O:// /!d 

Type Water Pipe: 1 1/4" PVC 
--Iron 

X 2" PVC 
New House ---' 

Surface 

4" PVC 
--Old House 

_ __:Stain less 
Other --

Type of Cap: 2._Guard Pipe __ Mueller Friction Cap __6_Padlock Other 

Depth to Water ;;;t;'/C'' 

Depth of We 11: 

Evacuation Method: 
Teflon PVC 

/ . .; "3 - i.f 
I·$"'F~ /o.'? 

Taken from: 
Top of Guard Pipe 
Top of Water Pipe--~~

. Top of Ground 

Bailer X Bailer __ _; Submersible Pump Pitcher Pump ---· Other ---
Yes/<!§> Dedicated Equipment 

Volume Removed or Time Pumped: 

Field Cleaning Equipment: 
__ __:None X Distilled Water Steam ---· 

Sampling: 
Temperature: pH _____ _ 

Color: 

Amount of Unpreserved Sample Collected 

Amount of H2S04 Preserved Sample Collected· 

Amount of HN03 Preserved Sample Collected 

Other Preservative 

Cr''form- DON'T TOUCH WATER 

Odor: 

___ Other, Explain 

-· Conductivity: 

Iced? 
)( 

Nc Problem/Discrepancies - use back of page if needed. Sketches are helpful. 

BOWSER-MORNER 



' ' 

WATER SAMPLING FJELD DATA RECORD SHEET 

'lnician{s) /err_i /'Jasc;clc_ location: 

Job No. ?g.qs f3 

Date 8 - :J 9- U Time f. 45f/t1 

Type Water Pipe: __ 1 1/4" PYC 
Iron 

X 2" PVC 
__ _:New House 

We 11 1-"11...,3'--------

Surface 

4" PVC 
---.Old House 

---:Stainless 
___ Other 

Type of Cap: _x_Guard Pipe __ Mueller Friction Cap _K_Padlock Other 

Depth to Water 1'2 ·0 ' 

Depth of Well: / ;;7 () 

Evacuation Method: 
Teflon PYC 

__ _:Bailer X Bailer ----'Submersible Pump 

Yes(:§;Dedicated Equipment 

Volume Removed or Time Pumped: 

Field Cleaning Equipment: 
--~None X Distilled Water ___ .Steam 

Sampling: 
Temperature: (or 51J"F} pH _____ _ 

Col or: 

Amount of Unpreserved Sample Collected 

Amount of HzS04 Preserved Sample Collected· 

Amount of HN03 Preserved Sample Collected 

Other Preservative 

'iform- DON'T TOUCH WATER 

Odor: 

Taken from: 
Top of Guard Pipe 
Top of \,'ater Pipe -x,.:---
Top of Ground 

_ ___:Pitcher Pump 

____ Other, Explain 

- Conductivity: 

~17C.. 

__ _:Other 

Iced? 
X 

l, __ es: Problem/Discrepancies - use back of page if needed. Sketches are helpful. 

BOWSER-MORNER 



WATER SA11PLING FIELD DATA RECORD SHEET 

location: 

Job No. -:zs4S3 
Date W-;/1- 8&> Time //'"-'" Ar1 

Type Water Pipe: 1 1/4" PVC 
=Iron 

X 2" PVC 
-~New House 

--
Surface 

4" PVC 
---,Old House 

---:Stainless 
___ .Other 

Type of Cap: _2{_Guard Pipe Mueller Friction Cap ~Padlock Other 

Depth to Water ;O.J 
, 

Depth of Well: .3~. 0, 

Evacuation Method: 
PVC Teflon 

Bailer 
---' 

Y Bailer 

YesN}p·Dedicated Equipment 

Volume Removed or Time Pumped: 

Field Cleaning Equipment: 

.:;.;;.,o- ;o. 3 ~ d./. 7 

:3. s' .3 ~ 4>' s 

----~Submersible Pump 

---~None X Distilled Water __ _:Steam 

• 

Samp 1 ing: 
Temperature: pH _____ _ 

Taken from: 
Top of Guard Pipe-.,-,-
Top of Water Pipe )( 
Top of Ground 

---~Pitcher Pump ____ O.ther 

____ O.ther, Explain 

·-· Conductivity: 

Col or: Odor: fl..,.,t...-

Amount of Unpreserved Sample Collected 

Amount of HzS04 Preserved Sample Collected

Amount of HN03 Preserved Sample Collected 

~ther Preservative 

'iform- DON'T TOUCH WATER 

Iced? 
/SL X 

Notes: Problem/Discrepancies - use back of page if needed. Sketches are helpful. 

BOWSER-MORNER 



• hp- IJ,_/ !'l.?~ 
7 

A;:-;erican Steel Foundry 
?c-:e 2 

a io. R 091938 
---- ·J_o 

IE:: iUL TS: 
I 

Parameter Well 1 Well 2 We11 3 Well 4 

! . 

! ~ 

pH. 6.1 5.1 6.9 6.9 

Conductivity, vmhos/cm 1400 3180 2690- 1050 

Alkalinity to pH 4.5, mg/1 as Caco3 <1.0 cl. 0 360 214 

Ammonia-Nitrogen, mg/1 · 1.1 0.5 1.7 1.1 

Total Kjeldahl Nitrogen, mg/1 7.0 16.8 5.3 4.2 

Nitrate-Nitrogen, mg/1 <1.0 cl.O 1.0 cl.O 

Sulfate, mg/1 749 2320 921 498 

Chloride, mg/1 81 51 213 66 

Total Dissolved Solids, mg/1 1310 4010 2250 1240 

Chemical Oxygen Derr.and, mg/1 76 99 38 114 

MBAS, mg/1 0.1 o. 1 <0.1 o. 1 

Fluoride, mg/1 1.0 <1.0 1.0 <1.0 

Phenol, mg/1 0.005 <0.004 0.022 0.019 

Cadmium, mg/1 <0.01 0.01 <0. 01 <0.01 

Calcium, mg/1 190 370 320 220 

Magnesium, mg/l 48 170 130 70 

Sodium,· mg/1 36 19 130 30 

Iron, mg/1 52 180 11 14 

Chromium, mg/1 <0.01 <0.01 <0.01 <0.01 

lead, mg/1 0.03 0.07 0.04 0.03 

Total Organic: Carbon, mg/1 48.4 45.1 94.6 36.2 



BOWSER-MORNER, INC. 
CORPORATE: 420 Dav;s Ave. o P.O. Box 51 • Day1on, OH 454()1 • 5131253 6805 

)LEDO DISTRICT: 122 S. SL Cla;r St. o P.O. Bo•83S • Toledo, OH 43596 • 419/2o5 8200 

lABORATORY REPORT 

-= ·. 

Amefican Steel Foundry 
..., tc: ~ BHI Dept. 27 

H OA.ff. IS) lf;!l( / 

o.~, August ;G, 1985 
labo<O\Ory No.: R 081523 
Autt\ol'iutton: Attn: Hr. Steve Thrasher 

••""" Four (4) well water samples for chemical analysis, received August 15, 19BS. 

;A.":?LE IDENTIFICATION: 

The samples were identified as Wells 1 through 4. 

\NALYT!CAL METHODS: 

The analyses were performed in accordance with Standard r.ethods for the 

Examination of Water and Wastewater, 15th Edition. 

TEST RESULTS: 
Well 1 Well 2 We11 3 

pH, 
5.6 4.6 6.2 

Conductivity, ,.mhos/en SOD 2300 2280 

Total A1kalin1ty to pH 4.5, mg/1 as CaC0 3 2 2 420 

Ammonia Nitrogen, mg/1 1.0 4.0 1.4 

Total Kjeldahl Nitrogen, mg/1 1.7 4.8 2.1 

Nitrate Nitrogen, mg/1 1.3 cl.O cl.O 

Sulfate,·mg/1 
450 2100 1250 

Chloride, mg/1 21 13 120 

Total Dissolved Solids, mg/1 730 3340 2660 

Chemical Oxygen Demand, mg/1 11.2 59.3 16.3 

Methylene Blue Active Substances, mg/1 0.3 . 0.1 cD.l 

Fluoric:.e, mg/1 0.25 1.1 0.40 

Phenol,-mg/1 0.030 0.075 0.038 

Cadmium, mg/1 <0~01 0.01 0.01 

Calcium, mg/1 136 301 350 . 

Magne~ium, mg/1 so 160 170 

Sodil.111;mg/1 53 25 116 

'I ron;""mg/1 
43 260 16 

Chromium, 1119/l <0.01 0.05 0.04 

lead, mg/1 ,· 0.10 0.13 0.06 

Total Orsanic Carbon, mg/1 ~2.8 7Zl 43.2 

Respectfully Submitted. 

BOWSER-MORNER, INC. 

• ient t::;:. ~. ~rvc-
~ 

Jl 
~ames M. Kemper, Chemist 
Analytical Sciences Division 

All Aeporu P.emein Tt.t Cr~nfident/el PrClpffTJ' Of BotNSIIf·MotMt A.rtd No /Jubliurion Or Dtlrrbl.lfion 

Ot Reporu M•r Be M1u1e Wtthovt OIJ'f [zpttu Wntten Con.1enr. E•,ept AI AvthOI'iJ.ed Br COI'Jtrsct. 

Well 4 

6.4 
1170 
250 
1.4 
1.7 

cl.O 
560 
35 
1120 
6.6 

c\1.1 
0.33 
0.020 

<0.01 
200 
55 
35 
16 
0.06 
0.06 
13.2 
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BOvVSER-MORNER, INC. 
CORPORATE: 420 Oavis Ave. • P 0. Box 51 • Oar1on. OH 45401 • 513!253-8805 
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American Steel Foundry 
Attn: Hr. Steve Thrasher 

lABORATORY REPORT 
;. i 
~ -

001o: July 31,_ 1985 
Ltbo<OIO•y "'•·' R07 2 440 
Author,ut.an: 

"""' Four (4) Water Samples from lake Park Refuge Received for Chemical Analysis 
July 24, 1985. 

~PLE IDENTIFICATION: 

The samples were identified as 11, 12, #3, and #4. They were collected 
tly 23, 1985. 

IAL YTICAL METHODS: 

The analyses were performed in accordance with Standard Methods for the 
:amination of Water and Wastewater, 15th Edition. 

:sT RESULTS: 

I 
>nductivity, vmhos/cm 
lkalinity to pH 4.5, mg/1 as 
1r.1onia Nitrogen, mg/1 
>tal Kyeldahl Nitrogen, mg/1 
itrate Nitrogen, mg/1 
Jlfate ;· mg/1 
1loride, mg/1 
>tal Dissolved Solids, mg/1 
1emical Oxygen Demand, mg/1 
lAS, mg/1 
I uori de, mg/1 
henol; vg/1 
Hirli um, mg/l 
alcium, mg/1 
agnesium, mg/1 
odium, mg/1 
ron, mg/1' 
h rctn i urn, 119/1 
ead, mg/1 

MK/n. 
-client 
-File 

Caco3 

,, 12 13 

5.7 4.9 6.3 
872P 26 ,OClD 26,70.0 
33 67 492 

<0.5 2.2 o. 6 
0.8 3.4 1.1 
2.5 <1.0 <1.0 
410 1850 1280 
32 32 160 
741 3240 2730 
28 48 12 

<0.1 <0.1 <0.1 
0.21 0.66 0.29 
43 24 13 

<0.01 0.02 0.01 
60 260 330 
27 140 160 
53 28 110 
16 180 18 

<0.01 0.01 0.01 
0.02 0."07 0.06 

Respectfully Submitted. 
BOWSER-MORNER. INC. 

~-¥/-~1_ 
James H. Kemper 
Chemist 
Analytical Sciences Division 

Alf 1-feocra Rernein The COI'ftdtnti•f l'topf'ITV Of Sowstr·McwMf And No P1.1bfiurion Or Dinrln.!fion 

.Of R~p~nr. Mer Be M&r.1e Wllhcut 01.11' [apstu Written Consent. [6.ccpt At Allli'IOtiz.-d lr Conue("£. 

!i 
6.4 
12,6Cl.D 
288 

<O.S 
0.6 

<1.0 
460 
38 
1040 
12 

<0.1 
0.24 
9 

<0.01 
160 
62 
32 
12 

<0.01 
0.03 

.. 

i 
L 



JMK/PKC 
1 -Client 
2 -File 

Respectfully Submitted, 

BOWSER-MORNER, INC. 

~ ~ . 1d-,"~7 
james M. Kemper ' 
Chemist 
Analytical Sciences Division 

All sa~ples recovered for this project will be retained at this laboratory 

for a period of 30 days unless we are informed to the contrary. 

BOWSER 
N.ORNE.F 


